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Abbreviations 
 
SMC Sandvik Mining and Construction 
CD Competence Development 
IKDC Ingvar Kamprad Design Centrum 
LHD A “Load-Haul-Dump” machine developed specially for mining 
applications 
JUMBO Drill rig developed for mining applications 
SRPD Standard Rate Per Day 
PB(II) Payback – Initial Investment (years) 
PB(PC) Payback – Project Completion (years) 
PIP Proposed Implementation Period (months) 
NPV Net Present Value 
OEM Original Equipment Manufacturers 
JIT Just In Time (strategic model) 
SWOT Strengths Weaknesses Opportunities Threats (strategic model)  
 
Problem definition: With a current financial crisis and a tough competitive 
environment, all units and departments within the companies 
have to keep up with the market and its demands. Every time 
Sandvik sells a machine to a mining company, the buyer faces 
the fact that they normally have to educate their operators from 
scratch. This, implicitly, means a period with high risks of 
failures and mistakes. Training with valuable equipment for the 
first time implies risks of damaging the equipment, regards to 
the lack of knowledge of how to use it. It will also imply a 
danger to the coworkers. With an occupied machine, the time 
that this machine actually could be put into real use, is also 
being lost. 
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 Therefore, Sandvik was interested in investigating a possible 
implementation of simulators, which can create an almost 
perfect working-environment for mine operators. This would 
allow the operators to get a better perception and awareness 
before they actually realize their job in real life. 
 
 Given an implementation, which is the best way to do this? 
What will this require? Are there any favorable/advantageous 
models that could be applied to the process? In the end, what 
would be recommended? 
 
Purpose: The purpose of this thesis is to describe, analyze and evaluate 
the possible implementation alternatives for simulators and 
strategic business models, suitable for Sandvik Chile. 
Furthermore ways of proceeding and developing educational 
programs will be presented.  
 
Methodology: The thesis has been conducted through investigating the 
different ways to implement simulators within the company. 
This, by collecting data and information from Internet, books, 
sources within Sandvik Chile and by having direct contact with 
universities, companies, foundations etc. A thorough economic 
evaluation and calculation were conducted, to support 
assumptions and conclusions, based on gathered information, 
data, interviews etc. This, in form of advanced budget 
proposals for all the relevant options. Business and 
implementation models was studied and presented.  
  
Conclusions: A competitive atmosphere requires competitive measures. An 
implementation of simulators is in line with Sandvik´s mission 
and objectives to increase the focus on the after-market. The 
current users of simulators are satisfied with the results and 
have also been able to reduce initial costs, damage, down-time 
etc. They have also been able to increase their productivity and 
can strongly recommend simulators. 
 
 Strategies like mobile manufacturing, mass customization, 
focused factories, flexible manufacturing, or customer 
relationship management are being seen as viable weapons in 
today’s competitive landscape. These approaches follow a new 
view of value generation, based on a strong integration of the 
customers. Their objective is differentiation by understanding 
better each customer’s needs and in this way, increase customer 
loyalty. The goal is not to create value for customers but to 
mobilize customers to create their own value from the 
company’s various offerings. In a proposed value constellation 
business model, Sandvik will together with three other actors 
shape an integrated and close collaboration – the government, 
a university/institute and a mining company. 
 
 By implementing the new business model Sandvik could create 
new relationships, obtain new knowledge and technology, take 
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part of more funds and financial support, but more important 
– increase the possibility to sell more machines. Sandvik would 
also have entered a new kind of market – they will not just only 
sell the product but also, even more, “help the customer all the 
way”. That is also why the implementation of simulators is 
important. This is another step in the process of offering help 
and services to the customers. Hopefully this step brings up the 
customer value and will strengthen the relationship and 
collaboration between the customers and Sandvik. 
 
 By doing all this, SMC would show the market, its clients, 
competitors and stockholders that they can expand, enter new 
markets and put an even bigger focus on the customers. These 
are actions that probably would increase the value of the 
goodwill and reputation, given that Sandvik now consolidates 
its trademark, position and one of their slogans - “Service in 
action”. 
 
Key words: Simulators, Implementation, Sandvik Mining and Construction, 
Standard Rate Per Day, Payback, Proposed Implementation 
Period, Net Present Value, Benchmarking, Value Constellation, 
Service in action. 
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PREFACE 
 
“Implementation of Simulators at Sandvik Chile- “Practice Makes Perfect””, is a master 
thesis that has been conducted in Santiago de Chile, with start late fall 2008 ending spring 
2009. The aim of the thesis has been to describe and analyze the possible implementation 
alternatives for simulators and furthermore to suggest ways of developing educational 
programs for Competence Development. This, in order for Sandvik Mining and 
Construction to develop and be more competitive.  
 
Hopefully this master thesis will serve as a foundation for future decisions regarding 
simulators, which can consistently prepare the mine-operators and reduce the risk of 
mishaps. By getting familiar with the gear and the machine, a lot of ”stupid and 
unnecessary” problems and events will also be avoided. The operator will also go directly 
from simulation to real production without wasting time on practicing with the machine, 
that is, the use of the machine and the production time will be optimized. The company 
will also be able to evaluate the operator before letting him into the mine. Maybe he is not 
even proper for the job?       
 
I also would like to say Thank You to my tutor, Ola Alexanderson (Department of 
Production Management, Lund Institute of Technology) for making this master thesis 
possible through guidance and feedback throughout the semester. My gratitude also goes 
out to Reinaldo Bareyns R (Competence Development Manager, Sandvik Mining 
Construction, Latin America) who continually offered me support and valuable insights. 
Last but not least, I would like to thank my fellow coworkers, especially Jaime Pereda, 
Felipe Cuadra and Guy Padmore, who helped me whenever I was in need and made every 
day a little bit brighter.  
 
As the old saying, “Practice Makes Perfect”, I have through this master thesis evolved and 
learned several important things that I will bring along when I now enter the real business 
world.  
 
Thanks! 
 
 
 
 
Jacob Sandberg,  
Lund, 1st of July 2009 
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DISPOSITION OF MASTER THESIS  
 
Chapter 1 - Introduction 
In the introduction, company history/information is presented to give a perception of the 
company. The background and situation analysis are presented. At last, the problem 
definition of the master thesis is described and factors that need to be solved are brought 
to light. 
 
Chapter 2 – Purpose/Expectations 
After presented the problem and the situation for Sandvik today, the purpose and 
expectations of this master thesis will be stated to provide the reader a tangible description 
of the master thesis. The target group and delimitations will also be mentioned quickly. 
 
Chapter 3 – Methodology and Data Collection 
In the methodology chapter the methods used while conducting the research are described. 
First, the methodological approach is presented then the collection of data and credibility 
of the thesis is discussed. The collection of data mainly consists of 
information/data/offers/budgets from the different companies/universities but also 
information regarding the competitors/benchmarking and financial assistance/support. 
 
Chapter 4 - Theory 
In the theory chapter the theories, which are to be used during the analysis of the research 
data, will be presented to give a frame of reference and guidelines for the master thesis.  
 
Chapter 5 - Analysis 
This is the part when the gathered data/information is being evaluated applied to the 
theoretically parts.  
 
Chapter 6 – Proposals 
Here the proposals for the implementation will be presented along with suggestions for 
Competence Development programs. Financial support from the government/foundations 
will also be proposed along with suggested business and implementation model, based on 
theoretical facts/books. 
 
Chapter 7 - Conclusions 
The conclusions summarize the findings of the analysis in reference to the purpose stated 
in chapter one. First, the challenge is presented, then the suggestions are quickly presented 
along with the most outstanding alternative for both the implementation and for ways of 
apply a new training/competence program within Sandvik Chile.  
 
Chapter 8 – Additional personal reflections 
In this chapter additional personal reflections regarding the implementation and 
educational solutions presented. In addition recommendations of how to proceed and 
thoughts about the future are presented. 
 
References and Appendixes 
In this part the sources of information used are stated. The primary sources consist of 
interviews/contact with the relevant companies/universities/foundations/government and 
of course employees/data bases at Sandvik Chile. The secondary sources are the written 
sources used to gather information on theories, models etc such as the Internet, books etc. 
Later, the appendixes are presented, which have been used during the process. 
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CHAPTER 1 - INTRODUCTION 
 
 
 
In the introduction, company history/information is presented to give a 
perception of the company. The background and situation analysis are 
presented. At last, the problem definition of the master thesis is described and 
factors that need to be solved are brought to light.  
 
 
 
1.1 - BACKROUND AND SITUATIONANALYSIS 
 
The present master thesis has been conducted 
at Sandvik Mining Construction (SMC) in 
Santiago de Chile. Sandvik is a high-
technology, engineering group with advanced 
products and has a world-leading position 
within selected areas. Worldwide business 
activities are conducted through representation 
in 130 countries, operating within three 
divisions: Sandvik Mining and Construction, 
Sandvik Materials Technology and finally 
Sandvik Tooling. With 47.123 employees the 
revenue 2008 was 92,65 billion SEK with a 
profit of 7,84 billion SEK1.    
                      (Figure 1, Sandvik´s organization)2 
 
 
Sandvik´s business concept is based on a unique competence in materials technology. This 
has resulted in a world-leading position in three core areas:  
 
 Cemented-carbide and high-speed steel tools for metalworking applications and 
blanks and components made of cemented carbide and other hard materials.  
 Machinery, equipment and tools for rock-excavation.  
 Stainless and high-alloy steels, special metals, resistance materials and process 
systems. 
 
The major customer segments are divided into mining, engineering and energy/process 
with Europe as a main market. These three segments represent about 50% of Sandvik´s 
business. There are nine business areas in total3. In Santiago de Chile, the main activity is 
mining and construction. SMC´s machines are currently operated in mines all over the 
world. Among others, in the world’s biggest underground mine, “El Teniente”, which is 
located in Chile. However, the South American market just represents a rather small part of 
Sandvik´s businesses with revenue (2008) of “just” 5,98 billion SEK - in comparison to the 
European market with 41,85 billion SEK in revenues. 
                                            
1 Sandvik Annual report 2007/2008 and Sandvik Annual report 2008/2009  
2 “Customer value as a business idea in an international business group” – a master thesis by Charlotte de Faire (2007), p 
30. 
3 www.sandvik.com 
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1.1.1 - A new age… 
 
The company, later named Sandvik, was created in 1862, born from a new idea. It 
happened in a time of rapid development of industry and society. The modern 
industrialization was on the way and the need for steel rose strongly in the mid-1800s. In 
order to create e.g. railways, locomotives and steamboats they needed steel in large 
quantities and of good quality. Both in Europe and the United States they made strenuous 
attempts to replace the old, artisanal methods of steel production with processes that better 
met the growing needs. When Göran Fredrik Göransson, in years 1858, as the first in 
world, managed to apply the so called “Bessemer method” in practical scale, it was a 
historical event - the modern steel age began4.  
 
At an early stage, operations focused on high quality and added value, investments in R&D, 
close contact with customers, and exports. This is a strategy that has remained unchanged 
through the years. The first years brought a lucrative product range included drill steel for 
rock-drilling. The manufacturing of stainless steel began in 1921 and cemented carbide in 
1942. First in 1972, the company name was changed to Sandvik AB. Twelve years later; a 
decentralized organization was introduced, with a parent company, separate business areas, 
regional companies and service companies. Today, as mentioned, Sandvik is a world 
leading company with the head office in Sandviken, Sweden. 
 
The company has a slogan “Service in action” 
and a business idea to develop, produce and 
promote far-processed products that help to 
improve their customer´s productivity and 
profitability. The business is primarily  
concentrated in areas where Sandvik is,  
or can become, a world leader. 
 
(Figure 2- 1902: Sandvik started to produce and deliver 
steel conveyor belts) 
 
 
1.1.2 - Sandvik Mining and Construction 
 
In 1997, the Sandvik Group acquired Tamrock- the Finnish manufacturer of rock-
excavation machinery. This together with Sandvik Rock Tools formed, the following year, 
the business area Sandvik Mining and Construction5. 
 
Sandvik Mining and Construction, with approximately 16.796 employees, is now a world-
leading provider of equipment and solutions for mineral exploration, underground mining 
in hard and soft formations, surface mining and bulk materials handling and specific areas 
of the construction industry, such as quarrying, tunneling, demolition and recycling and 
other civil engineering applications. Their range of products include rock tools, drilling, 
excavation, crushing and screening machinery and bulk materials handling systems.  
 
SMC´s strengths consist in; providing total solutions for customers based on the broadest 
product line; providing advanced special machinery and tools developed in close 
cooperation with customers; offering a portfolio with high technology content and 
                                            
4 http://en.wikipedia.org/wiki/Sandvik 
5 Sandvik’s intranet 2008/2009 
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increasing share tools, spare parts and service; working as a well-developed service-oriented 
global organization (“Service in action”). They have also increased the focus on the after-
market, that is, not only sell the product but also “help the customer all the way”. That is 
also why the implementation of simulators is important. This is another step in the process 
of offering help and services to the customer. 
 
SMC´s mission: “Through a better understanding and knowledge of the mining industry 
and related processes of construction, SMC must provide solutions, equipment, supplies & 
services, better than any other competitor. In this way, Sandvik can generate a competitive 
economic return to shareholders”. The SMC segment stood alone for 42% (with about 
38,7 billion SEK) of the invoiced sales 2008 and had an operating profit of 5 billion SEK6. 
 
 
(Figure 3 - Key figures for SMC)  
 
SMC´s business idea is to understand the client´s processes and requirements so well that 
SMC will be the natural choice of partner when the customer will choose a solution. This 
customer based focus gives the opportunity to offer complete solutions on a higher level 
than before. Today, SMC is organized by customer segments. The segments are divided 
into: construction, surface mining, underground soft rock mining, mineral exploration, 
underground hard rock mining. This makes SMC the world´s most complete supplier 
within the area. SMC was formerly a product-focused and strong decentralized 
organization in which the various local departments run their daily activities without much 
interference from the central source. The company now has a clear customer oriented 
approach and has chosen to organize the activities based on the customer´s application 
areas. 
 
Within the company in Santiago de Chile, a department called “Competence 
Development” (CD) exists, in which the master thesis will be conducted. CD is partly 
about educating the employees within the organization. That is, improve their working and 
performance skills by providing courses, programs and other educational tools. Nowadays, 
the competition is hard within the segment, with a dozen big players who have the capacity 
to evolve and invest in new and more competitive technologies without any problems. 
Therefore, the companies have to keep up with the daily challenges at the same time as 
they look for new and more efficient ways to enhance their production and their position 
in the market.  
                                            
6
 Sandvik Annual report 2007/2008 and Sandvik Annual report 2008/2009 
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1.2 - ABOUT THE MACHINES 
 
Sandvik represents famous products and machines such as (among others): Alpine, 
Driltech, Jumbo (old name: Axera), Mission, LHD (old name: Toro), Tamrock, Rammer 
and Roxon. In South America, more specific in Chile, the most common used machines 
are LHD and Jumbo for underground mining. Therefore, the suggested simulation is going 
to be focused on these two. 
 
1.2.1 - LHD – Load and Haul Dumper 
 
Sandvik LHD loaders are developed for the toughest of underground applications, with 
overall production economy, safety and reliability in mind. With FEA-optimized frames, 
powerful prime movers, advanced drive train technology, four-wheel drive, articulated 
steering and ergonomic controls, they are extremely rugged, highly maneuverable and 
exceptionally productive. With tramming capacities from 1 to 25 metric tons, they are 
available in both diesel and electric versions. The LHD loaders are equipped with efficient, 
low-emission diesel engines. All important auxiliary functions and safety features come as 
standard. Combining smart geometry with powerful thrust, high breakout forces and 
responsive controls, they fill the bucket quickly and optimally while ensuring optimum 
operator safety and comfort. This, together with high tramming speeds, gives very fast 
cycle times, resulting in extremely high productivity and a low cost per ton shifted. The 
most frequently used LHDs are Sandvik LH307 (old name: TORO 6/6M) and Sandvik 
LH410 (old name: TORO 7/7M). 
 
The Sandvik LH307 and Sandvik 
LH410 represent state of the art 
performance in difficult applications, 
enhanced operator ergonomy and 
built-in safety features. They got 
features and values such as; fast and 
easy ground level daily maintenance; 
safe and reliable hydraulic 
components; reliable electrics; 
improved diagnostics by electronic 
control system; easy troubleshooting7. 
     
(Figure 4 – LHD) 
 
 
1.2.2 - JUMBO 
 
Sandvik mining jumbos are designed for underground mine development and small scale 
tunneling applications. They can also be utilized in bolt-hole drilling, cut-hole drilling and 
short-hole production drilling. They are designed to work in the toughest conditions. 
Leading the way to the ore they provide safe operation and high productivity with top 
quality outcome. Mining jumbos family provide 1-3 boom equipment, efficient rock drills 
and optimally shaped coverage area for even the most challenging customer requirements. 
Well designed structure and proven components keep the Sandvik mining jumbos running 
continuously. They are robust, stable, extremely productive drill rigs. Available in several 
models with a wide range of options, they have strong, high-precision universal booms, 
                                            
7 Sandvik’s intranet 2008/2009 
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very fast hydraulic rock drills and long retractable feeds for optimal round length and 
improved mining economy. With many automatic auxiliaries and safeguards, including 
automatic parallel holding as standard, they are available with various levels of operative 
automation as well. The most frequently used Jumbos are Sandvik DD320 (old name: 
Axera 6) and Sandvik DD410/DD420 (old name: Axera 7). 
Sandvik DD320 is a compact twin 
boom jumbo with high drilling 
power in small headings and with 
features as: accurate and fast 
drilling in drifting and tunneling; 
compact twin boom drill rig; 
advanced hydraulic drilling 
controls. Sandvik DD420 is a high 
performance twin-boom jumbo for 
up to 60 m² headings. Sandvik 
DD410 is a single boom version of 
the same product. The both 
possess qualities as; highly 
developed ergonomics and safety 
features; superior drilling speed; 
advanced hydraulic or sophisticated 
electric drilling controls; easy access 
for maintenance and mobility8.              (Figure 5 – Jumbo) 
 
                                            
8 Sandvik’s intranet 2008/2009 
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1.3 - PROBLEM DEFINITION 
 
With a tough competitive environment, all units and departments within the companies 
have to keep up with the market and its demands. This will therefore also apply for CD, 
where more efficient ways to educate the staff will be required, or in this case, the staff of 
the clients.  
 
Every time Sandvik sells a machine to a mining company, the buyer faces the fact that they 
normally have to educate their operators from scratch. This, implicitly, means a period with 
high risks of failures and mistakes. Training with valuable equipment for the first time 
implies risks of damaging the equipment, regards to the lack of knowledge of how to use it. 
It will also imply a danger to the coworkers. With an occupied machine, the time that this 
machine actually could be put into real use, is also being lost. 
 
So, how does one avoid the high-risk beginner-phase? Is it inevitable? Can an operator get 
familiar with a machine/equipment without actually use it in real life? 
 
The fact that one can simulate an environment/happenings has been with the industry for 
a while. With a handful of companies implementing this new technology, the market is 
more and more accepting the new wave of simulators. These advanced simulators can 
create an almost perfect working-environment which allows the operators to get a better 
perception and awareness before they actually realize their job in real life.  
 
This pre-taste, will consistently prepare the mine-operators and can reduce the risk of 
mishaps. They will also be more aware of the risks and dangers. By getting familiar with the 
gear and the machine, a lot of ”stupid and unnecessary” problems and events will be 
avoided. The operator will also go directly from simulation to real production without 
wasting time on practicing with the machine, that is, the use of the machine and the 
production time will be optimized. The company will also be able to evaluate the operator 
before letting him into the mine. Maybe he is not even proper for the job?       
 
Therefore, Sandvik is interested in investigating the possible implementation of simulators, 
to help their already existing and new customers optimize and secure their procedure. The 
current operating machines, provided by SMC, are mainly the “LHD” and “JUMBO”. This 
will therefore require two different types of simulators. However, the problem with 
simulators is the relative cost and the relative low capacity rates (typically only one learner 
can use the simulator at any one time). Another problem with computer-based training is 
that it is often not seen as realistic enough and can often fail to engage the learner or 
stimulate transfer to the workplace.  
 
An implementation of simulators is in line with Sandvik´s mission and objectives to 
increase the focus on the after-market, that is, not only sell the product but also “help the 
customer all the way”9. 
 
The project will therefore consist in all different aspects from finding and proposing the 
most outstanding purchasing alternative to the very implementation and creation of a 
proper education and CD- programs. More detailed project-specification will be found in 
next chapter.  
 
To get familiar with the problems, several questions have been asked, such as: 
                                            
9 Sandvik’s intranet 2008/2009 
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Is it actually proved that training in simulators will help the clients reduce the costs created 
by initial damages and mishaps? How much has it helped the competitors and their 
customers? What reasons and motives are there to support a possible implementation? 
 
Given an implementation, which is the best way to do this? What will the different 
companies and universities offer? Are there ways to reduce the implementation cost in 
form of contributions/subsidies from the government etc?  
 
Once incorporated the simulator, how will the courses and tutoring be hold? What will this 
require? Are there any favorable/advantageous models that could be applied to the 
process? In the end, what would be recommended? 
 
To be able to do a fair appraisal of the alternatives and offers, a thorough budget-
evaluation of all the companies and their products has been made, along with what the 
outcome would be in a worst, a normal and a best case. This required an extensive 
investigation and gathering of information from all outstanding companies and universities 
that supply/manufacture simulators and further information from the employees at 
Sandvik. Internet, books and interviews have also been frequently used, in order to collect 
the needed information. 
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CHAPTER 2 – PURPOSE/EXPECTATIONS 
 
 
 
After presented the problem and the situation for Sandvik today, the purpose and 
expectations of this master thesis will be stated to provide the reader a tangible 
description of the master thesis. The target group and delimitations will also be 
mentioned quickly. 
  
 
 
2.1 - GOAL, PURPOSE AND SPECIFICATION OF DEMANDS 
 
The purpose of this thesis is to describe, analyze and evaluate the possible implementation 
alternatives for simulators and strategic business models, suitable for Sandvik Chile. 
Furthermore ways of proceeding and developing educational programs will be presented.  
 
Another goal with this master thesis is to provide an interesting and educational problem 
and solution as well as fulfilling the demands of LTH regarding writing a master thesis. Of 
course, another very important aspect is to deliver a report to Sandvik, which they can use 
as basis when they investigate further and decide whether to implement simulators or not.  
 
The purpose is to, by explaining the process and results, let students take a part of aspects 
of technologies and advanced simulation machines that often not are covered in 
technological courses or magazines. Especially for students that are involved in the 
simulation-projects that are conducted at IKDC in Lund, where they now can experience 
how big, multibillion companies actually can apply simulators within an industry that one 
maybe did not take for a appropriate target for simulation implementation. Another 
purpose, recently mentioned, is to develop the ways of educating and enhance the 
importance of CD within Sandvik. 
 
When it comes to specification of demands, it is required that the master thesis considers 
and delivers information primary meant for students – neither for the faculty nor the 
company. It is also required that the ability to identify, analyze and solve a problem as well 
as value the solution is shown and presented in a good way. The master thesis shall be 
profound and demonstrate scientifically and technical methodology.     
 
Things that will be left outside the master thesis will be minor problems/aspects such as 
very detailed course and program-specifications, details about the competitors and their 
ways of using simulators etc. Since the problems and the project are based on real life 
aspects rather than theoretically models, the master thesis will of course focus on 
theoretically parts but will also focus on more real life models for the implementation. 
Opinion investigations or similar tests will not be conducted since this would not really 
contribute to the results and conclusions for this type of project. 
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2.2 - EXPECTED RESULT 
 
As stated before, Sandvik is operating within a competitive environment, where all units 
and departments have to keep up with the market and its demands. Hopefully the results of 
this master thesis will be that Sandvik gets satisfied with the research and can decide 
whether to implement a (couple of) simulator(s) or not and how they will proceed with 
this.  
 
This will result in that the importance of CD increases and will require a development of 
the current education programs. But what is more important and profitable, according to 
Sandvik´s wishes, is that they will be able to offer their customers ways to:  
 
 Reduce the initial period with involve high risks of failures and mistakes.  
 Reduce the possibility to damage the equipment or a person. 
 Reduce the loss of time when a machine is used to train a new operator (down 
time) – in other words, the regular equipment may remain in production while 
training proceeds. 
 Get better awareness – the operators understand the risks, preventive actions, ways  
of action in case of an emergency. They get the chance to get familiar with the 
tools/controls.  
 Evaluate the operator – bring out the skills and weaknesses of the operator before  
he realizes the work in real life. This implies a better recruitment process. 
 Not have to worry about industrial constraints such as: lack of training sites (which   
normally require a big area), lack of machines for practice purposes and high 
training costs.  
 Obtain a quicker process and an improved productivity – the operators act and  
finish tasks more swiftly since they already manage the machines.   
 Prepare the operator for rare happenings – emergency scenarios that are hard or  
not possible to exercise in the real life with a real machine. One can let students 
learn by mistakes such as go too far - past the limits of the machine. There is no 
cost in doing this nor are there any safety concerns.    
 Reduce the operational costs for the customers – no need for fuel, tire costs etc or  
real machines when training the operator.   
 Train the operator in a virtual replica of the working site he will be assigned to,  
which can be literally on the other side of the world. 
 Train the operator regardless the conditions- in the mine, events such as strikes,  
blocked road from landslides etc can prevent the operator training – but would not 
be a problem with the simulator. 
 Optimize the training – the training between students is sometime identical.  
Therefore one can benchmark and will need less interpretation from instructors. 
Also best practice processes can be evaluated. 
 Let the operators learn by themselves – can practice by themselves and will not  
need an instructor all the time (when it comes to simpler variants of simulators). 
 Have a simulator available 24 hrs/day – without using productive equipment. 
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This would obviously be something positive for Sandvik and would generate a future cash 
flow. Some of the expected results/outcome from the master thesis/report: 
 
 The best alternative to purchase/acquire simulators is found. 
 The best way to handle/manage the new competence is found. 
 A correct and positive budget evaluation/calculation is presented. 
 The possible financial support from government/foundations is found and applied. 
 Adequate and theoretical business and implementation models are proposed. 
 A new program for competence development is being implemented. 
 A new product is being incorporated in the Sandvik´s range of products and      
services – a simulator for mine operators.  
 
Besides the profits and incomes, the new product would hopefully improve the image of 
the company. That is, Sandvik could, a little bit more, emphasize that they are keen about 
the security and health of the mining operators and therefore strengthen Sandvik´s 
trademark (Goodwill Sandvik - 9,83 billion SEK, 2008)10.  
 
Sandvik would also have entered a new kind of market - not only sell the product but also 
“help the customer all the way”. That is also why the implementation of simulators is 
important. This is another step in the process of offering help and services to the customer. 
Hopefully this step brings up the customer value and will strengthen the relationship and 
collaboration between the customer and Sandvik. 
 
                                            
10 Sandvik Annual report 2007/2008 and Sandvik Annual report 2008/2009  
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CHAPTER 3- METHODOLOGY and DATA COLLECTION 
  
 
 
In the methodology chapter the methods used while conducting the research are 
described. First, the methodological approach is presented then the collection of 
data and credibility of the thesis is discussed. The collection of data mainly consists 
of information/data/offers/budgets from the different companies/universities etc. 
 
 
 
3.1 - METHODOLOGY and METHOD for IMPLEMENTATION  
 
During the master thesis process, a well-known research book (as well as the advices from 
my tutor) will be used as foundation and to support my decisions and ways of investigate. 
It is called ”The Good Research Guide” by Martyn Denscombe (2007, 3rd edition). This 
book focus on research and some of its key features include: 
 
 Clear identification of the range of methods and their respective advantages and 
disadvantages. 
 Practical guidance on how to use the methods. 
 Checklists to help the researchers evaluate their methods and avoid fundamental errors. 
 
When conducting a research there are several different strategies which can be considered. 
No strategy can be said to be “the right one” but depending on the research problem there 
are some strategies which can be seen as more suitable than others. Therefore it is 
important to consider what strategy to pursue and implement before getting started since it 
is rather difficult to change once the research is initiated. In “The Good Research Guide”, 
five strategies are introduced; survey investigation, case study, experiment, action research 
and ethnography11. 
  
The project will be seen as a case study since none of the remaining strategies are suitable 
for this thesis. A survey investigation is hard to apply given that it is, among other things, 
depending on empirical data. An ethnographical research is used to understand cultural 
behavior in geographical regions of different kind. Research of action is a strategy that is 
used to solve problems related to human relations. An experimental strategy is not 
applicable either, since field or laboratory experiments would not be suitable for this 
project. 
 
Since the study will not just be based on hard numbers and is of a descriptive nature, the 
“qualitative method” was chosen for the thesis. The picture of Sandvik´s needs and goals 
was painted in broad outline by e.g. Reinaldo Bareyns R, Competence Development 
Manager at Sandvik Mining Construction in Chile. With this, the kind of data to collect was 
determined and the strategy for analyzing the data was set.  
 
Regarding the data collection, both primary and secondary data was used. Primary data is 
when the author obtains information straight from a source e.g. through interviews. These 
were conducted mainly at Sandvik´s office in Chile. From these, important information 
                                            
11 “The Good Research Guide” by Martyn Denscombe (2007, 3rd edition) 
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such as needs and goals for the project, importation taxes, rent etc, was obtained. Also 
different representatives from the various companies were interviewed in order to get 
information about the offers and budget proposals etc. Before every interview, I 
thoroughly prepared myself by reviewing and criticizing my questions with focus on what I 
wanted to achieve with the interview. The interviewed informants have had a very good 
insight into the affairs of the companies and their respective areas. The number of 
informants spoken to and the amount of information gathered, before starting with the 
thesis, gave sufficient material to provide a fair and good picture of the different views and 
problems. 
 
Data that is not obtained straight from the source is secondary data to the author. The 
main sources here have been academic books. Some of them have been recommended by 
the representative Ola Alexanderson, from Lund Institute of Technology. Academic 
articles have also been used and cross referenced with articles addressing the same issue.  
 
To implement all the new information in a way that can be useful for the company, one 
had to get familiarized with Sandvik´s structure, departments, system, available information 
and resources etc. Once all relevant information in form of investigations, measurements, 
interviews and data analysis etc were collected, the theories was applied to this information 
and the most successful solutions was described. Besides all the sources, just mentioned, 
Internet was also frequently used, where only reliable sources and pages were used. During 
the project I have chosen to frequently go back and question my choices, and in some 
cases, re-work the drafts in order to assure that the thesis was in line with the core issues.  
 
The thesis will fulfill requirements of scientific quality and credibility. To have a high 
credibility is important and can be measured in two main forms; reliability and validity. 
There are two types of validity - internal and external. Internal validity describes how well 
the paper is consistent with the reality and the real problems. To ensure the validity of the 
thesis, the interviewer/informant effect has been considered and also just people in charge 
have been contacted, in order to get information as reliable as possible. I have also 
throughout the thesis questioned the credibility of the data from secondary sources in 
order to get fair and true information. 
 
 
3.1.1 - The process 
 
Since the problems require different means, also the solutions were tackled differently. The 
process therefore consisted in, e.g., investigating the different ways to implement 
simulators within the company. This included, looking into all appropriate and relevant 
companies within this business. Also look into the possibility of letting certain Chilean 
universities be responsible for the development etc. Several theories of purchasing, 
collaborating, organization and competence development were studied in order to get a 
broad picture of applicable suitable theories. 
 
Strategies and ways of collaboration (if so, e.g. Joint Venture, Outsourcing, Strategic 
Alliance etc.), ways of acquirement and ways of development based on a theoretical study 
will later be presented. As well, suggestions for the operator-training and development 
programs will be implemented. A theoretical part will be incorporated in the master thesis 
which will support theories and assumptions. Books that will be useful in this context, 
which bring out the very essence of industrial management are e.g. “The Smart 
Organization – Creating Value through Strategic R&D” by David and Jim Matheson 
(1998); “The Management of Technological Innovation – An International and Strategic 
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Approach” by Mark Dodgson (2000); “Exploring Corporate Strategy” by Gerry Johnson 
and Kevan Scholes (7th edition). 
 
A rather thorough economic evaluation/calculation was conducted, to support 
assumptions and conclusions. This, in form of advanced budget proposals for all the 
relevant options. Factors, such as payback time, interest rate and other interesting rates take 
part of these calculations. Last but not least, the estimated costs that Sandvik has to charge 
their customers, to have a Net Present Value of zero (that is, a “break even”), play as well 
an important part here. 
    
Reasons and motives for using a simulator will also be presented, along with methods and 
resources for this operation. On a more basic level, the different competitors and on what 
level they are using simulators was taken into account and revised. Since the simulators are 
expensive, financial support from the government/foundations will be presented and 
proposed.     
 
After been doing the proper investigations, the results will be presented and also the most 
outstanding alternatives will be recommended. The economic evaluation will be included in 
the conclusions/summary.  
 
The process can be concluded in broad outline as: 
 
 Understand and get acquaintance with Sandvik and collect relevant information. 
 Investigate and search for different alternatives to purchase/acquire simulators. 
 Compare offers/performance between found companies/universities. 
 Investigate ways to handle/manage the new competence – benchmarking etc? 
 Make budget evaluations/calculations of the relevant alternatives. 
 Investigate financial support from the government/foundations. 
 Propose business and implementation model, based on theoretical facts/books. 
 Propose new program for competence development.  
 
Some setbacks were however encountered. Regarding the competitors, information about 
their level of involvement within the simulation business was hard to find. Neither were the 
representatives from the competitive companies willing to inform or help me, which can be 
rather understandable. Another setback was the fact that one could not find specific 
numbers of how lucrative a simulator would be or how much Sandvik´s customers would 
gain by using these. This had to instead be compensated by examples, indications and 
recommendations.   
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3.2 - DATA COLLECTION  
 
During months, data and information was gathered in form of interviews, establishing 
contacts with suppliers/companies, searching for information on Internet and the internal 
network, reading reports, books, statistics etc.  
 
After the thorough research, it turned out that none of the suppliers of simulators, actually 
could provide with reliable statistics of a simulator´s impact and how much it would reduce 
cost, time etc. This is, partial, because the environment and the capability of the employees 
of the different companies vary a lot (i.e. customer specific). Since the learning process for 
an operator is very complex and varies from person to person, it is very hard to measure. 
Another fact is that, given a certain percentage of, for example, initial injuries (maybe the 
first year), it is almost impossible to estimate the exact percentage of influence from the 
simulator-training. The simulation-process is just a part of the whole picture and can really 
just be estimated as a positive/profitable factor or not.  
 
Thus, the reliable information that confirms that it is actually profitable to implement a 
simulator will be given in examples: 
 
 Sishen Mine (open pit operation in South Africa) averaged 7 "runaway" trucks per year 
prior to purchasing a simulator. They also experienced incidents when reversing trucks 
against bers and stop blocks. Since using the simulator in training, they have had no 
further truck losses/injuries/deaths as a result of runaways or reversing12. 
 Overhead pantograph lines were being damaged at a rate of 16 per month at Sishen 
Mine. Since using the simulator in training, this has reduced to an average of 1 per 
month.  
 Sasol Coal in South Africa which used a continuous miner simulator to increase 
productivity by 26% and reduce associated contamination of the working area by 
64%"13. 
 BSM reported that 80% of driver trainees put through a driving simulator felt better 
prepared for their first on-road lessons. 
 North American Van Lines in the USA reduced accidents rates by 22% by training 
using truck simulators. 
 “Compared with new operators that didn’t receive simulator training, we’ve 
experienced up to a 25% improvement in cycle times in as little as two months in 
operators who’ve been through accelerated training schedules with the simulator” 14.  
 “Our senior management here is vitally interested in the improvement in driver 
performance. We are seeing and reporting to them approximately 50 to 60% decrease 
in operator errors after a six-hour training session” 15.  
 
 
Although there is little hard evidence, there are strong indications that significant benefits 
can be achieved through the use of simulators. The key advantages identified from a study 
of 131 different simulator applications included: 
                                            
12 TCRP REPORT 72- Simulators and Bus Safety: Guidelines for Acquiring and Using Transit Bus Operator Driving 
Simulators (2001) 
13 www.sasol.com 
14 James Armbrust, Mining Technology Group Manager, Phelps Dodge, USA 
15 Phil Pirkle Operations Training Manager, Yanacocha, Peru 
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 Improved communications (61%) 
 Better decision making (58%) 
 Fewer mistakes (54%) 
 Improved quality (52%) 
 Greater efficiency (48%) 
 Greater competitiveness (46%)16. 
 
Another thing is that the operator does not have to travel between different sites/locations 
to get all the necessary training and experience of scenarios. This can easily be run in the 
simulator and it is therefore estimated that, in this aspect, 1 day in a simulator accounts for 
between 2-5 days in the real equipment. 
 
Overall information/examples from many of the suppliers are that, by using a simulator, 
their customers that hardly could afford practical training before are now training their 
operators with great success. Either because of monetary reasons, difficult on-site access or 
hard access to a real machine. They have increased dramatically the overall training quality 
and experience. Also reduced dramatically their training costs (and even make money out 
of it). To sum up, they make more money out of training. 
 
 
 
                                            
16 “Bridging the Gap between Simulators and CBT” by Kym Peckham (Catalyst Interactive) 
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3.3 – IMPLEMENTATION ALTERNATIVES  
 
In order to evaluate the best ways and alternatives for an implementation of simulators all 
outstanding simulator companies have been considered along with the opportunity of 
fabricating simulators in the biggest universities in the Santiago de Chile region. After 
establishing contact with the sales managers in every company (and professors at the 
universities), one could start to, given the new provided information, describe and form a 
picture of the company/institute/university. The following companies/institutes were 
analyzed: Immersive Technologies, Thorough Tec, Lander, Sydac, Inmersio, Simlog and 
Aitemin/Fund-barredo. Aslo the following univeristies: Universidad de Chile, Pontificia 
Universidad Católica and Universidad de Santiago.  
 
3.3.1 - Immersive Technologies 
 
“Immersive Technologies is the world’s leading provider of heavy equipment simulator training products to 
the mining and earth moving industries and has more than a decade of experience in the sector. Immersive 
Technologies’ many formal Exclusive Alliance Agreements with the Original Equipment Manufacturers 
(OEM) provide the company with exclusive access to proprietary information. This allows Immersive 
Technologies to replicate the machines and operating environment of the OEM’s machines with unrivalled 
accuracy. This ensures your simulator has the ability to deliver the most accuracy and realism, thereby 
maximizing the training transfer to the operator and ultimately a safer and lower cost per tonne” 17. 
 
Given that the company can claim that it is the world’s leading provider within this 
segment, one can presume that the company has a lot of experience. The proposed costs 
for the two different simulators were estimated to US$ 600.000 for the base and 
US$180.000 in average for every Kit (LHD and Jumbo). One also has to consider a 
maintenance contract, which always is an additional cost when purchasing these simulators. 
This is, because it includes the start-up costs, the initial training etc. There are two types of 
contracts; Gold (US$139.000) and Bronze (US$89.000).  The contract is valid in 5 years. 
 
Unfortunately, at the moment, the simulators are not available for sale. First in October 
2009, clients can place an order, which later will have a delivery time of 3 months. This, 
because the company does not have a proper serie production at the moment18. 
                                            
17 http://www.inmersio.com/about-inmersio 
18 Interview - Immersive Tech – Julio Palma 
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3.3.2 - Thorough Tec 
 
“Thoroughbred Technologies (Pty) Ltd, incorporated in the Republic of South Africa, is involved in the 
design, development, manufacture, support and distribution of hi-tech modeling and simulation products and 
services for a wide base of international and local clients. The CyberMINE™ range of mining equipment 
simulators is an extensive range of products, which optimize productivity and improve safety on the mine” 19.  
 
The company also considers its products and simulators the best there are in the world 
market. One of Thorough Tec´s biggest customers is actually Sandvik. These simulators 
within Sandvik are located in South Africa, Canada and Australia. Once installed the base, 
one can add kits to simulate different types of machines. A swap from an LHD simulator 
to a Jumbo simulator, or vice versa, can be done by two persons within half an hour. 
 
The costs were estimated to $297.000 for the “CyberMINE Multifunction Below Ground 
Sim Base with 3 D.O.F. Platform (excl. Cab)” with possibility to add; “CyberMINE Below 
Ground Simulator, LHD Cab (Toro 007 or T10)”- $143.000; “CyberMINE Below Ground 
Simulator, Drilling Only, Dual Boom Drill Rig Cab (Axera 7)” - $163.300; “CyberMINE 
Below Ground Simulator, Drilling and Tramming, Dual Boom Drill Rig Cab (Axera 7)” - 
$230.000. There will also be a need for “CyberMINE Critical Spares Package – 3 DOF 
Simulator” - $17.20020.  
 
 
(Figure 6 – Simulators from Thorough Tec) 
                                            
19 http://www.thoroughtec.com/ 
20 Interview - Thorough Tec – Robin Swanepoel 
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3.3.3 - Lander 
 
“LANDER Simulation & Training Solutions, S.A. is a company specializing in the design, 
manufacture and installation of commercial training simulators. Apart from producing complete training 
simulators, LANDER also design their instruction processes to deliver an all-round tool realistically 
simulating potentially critical situations with which a driver or operator could be faced when going about 
their everyday activities, and which would be extremely difficult to reproduce in any other way. LANDER 
offers the simulation world last-generation simulation systems for new and better training standards. The 
result is state-of-the-art training simulation systems realistically reproducing everyday situations on real 
machines” 21.  
 
The company that was created in April 2002 consists of 31 employees. They have recently 
developed, in collaboration with Sandvik Spain a Jumbo Axera T-11 simulator. However, 
this is the only model they have developed that is similar to the Jumbo that Sandvik Chile is 
looking for.  
 
  
(Figure 7 – Jumbo Axera T-11 simulator from Lander) 
 
 
Regarding the Jumbos; in order to provide a fair offer and delivery time, Lander has to 
study and examine the Axera 6 and 7 more detailed. It can exist big variances in both cost 
and dead-line. If the models got parts that are similar to the already developed model, the 
costs and time will obviously reduce. The delivery time is estimated to 18 months and the 
cost, that is a broad estimation, is around 1 million Euros. When it comes to the LHD, the 
company is not able to offer this simulator at the moment22. 
                                            
21 http://www.landersimulation.com/ 
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3.3.4 - Sydac 
 
“Sydac is an innovative engineering and software development company that is dedicated to the application 
of modeling and simulation technology to optimize the performance of business assets. Their commitment to 
simulating a better reality is delivered through our ability to bring together innovative teams and apply 
technology to create solutions which deliver a competitive edge to their clients. They pride themselves on an 
ability to understand their customers industries and specific requirements and then apply leading edge 
technology to exceed their expectations. Their customer interaction and commitment is second to none” 23. 
 
The company has indicated that a “low immersion simulator” (seen to the left in the 
picture below) costs $200.000 (USD). This model is a more simpler one. The “medium 
level simulator” (seen to the right), which is more of a standard on the market, includes a 
small movement base, an “operator desk” and three screens. The cost for this machine is 
estimated to $500.000 (USD). The most advanced is the “full cab version” (seen in the 
middle below the other two) which has a value of $1.000.000 (USD). This simulator has it 
all, including a full movement base.   
 
 
 
(Figure 8 – Simulators from Sydac) 
 
 
Given that the company never has developed exactly a Jumbo or an LHD, they are going 
to need extensive and thorough information about the machines (OEM - Original 
Equipment Manufacturer)24.  
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3.3.5 - Inmersio 
 
“Inmersio is a global provider of virtual training simulators and innovative visualization solutions. With a 
dedicated team made up of skilled engineering and audiovisual experts, they are able to deliver high quality, 
innovative, on-time and on-budget solutions to our customers. The services they offer range from the 
development of machinery simulators to the creation of multimedia projects, corporate portals and graphic 
design. They have an agile and dynamic work methodology, far away from traditional consulting. Their 
main goals are to maximize their customers' return on investment and to insure their satisfaction. The 
company has developed projects for aeronautical engineering as well as for big companies in sectors such as 
telecommunications, industry, entertainment and healthcare” 25. 
 
At the moment, the company does not support the development of Jumbos that Sandvik 
requires. However, they have already developed “Atlas Copco mining Jumbos” (L series 
and the new E series) which is the competitor Atlas Copco´s equivalent. 
 
Another problem is that Inmersio is committed to an Atlas Copco contract that forbids 
Inmersio to develop products similar to their Jumbo. The contract expires in the end of 
July 2009 and they can, first then, start with a new development. However, commitments 
regarding LHD simulators will not be a problem. 
 
A budget estimation for the LHD simulator software ended at 42.000 EUR. This would 
include the 3D virtual model customization of the LHD. A complete replica of the cabin 
would cost between 15.000 EUR and 70.000 EUR depending of the complexity. Simple 
equipment would include the cabin replica, 5.1 sound, single HD screen and custom made 
controls. A more advanced version would also require a movement platform, two 
additional HD screens (for panoramic views), motion tracking, etc. 
 
If a customer wants to add an advanced movement platform, the cost would go up to 
60.000 EUR extra for a “3 degrees of freedom system (pitch/roll/yaw)”. A “6DOF” 
(pitch/roll/yaw/heave/surge/sway) is worth around 104.000 EUR. This includes the 
movement platform, additional software and necessary structure applications. So the costs 
are: 
  
LHD typical minimal setup: 
- Software + license key: 42.000 EUR. 
- Average custom scenario: 9.000 EUR. 
- Hardware: 4.000 EUR. 
- TOTAL: 55.000 EUR. 
- Delivery time: 3-5 months 
 
LHD typical cabin enclosure setup: 
- Software + license key: 42.000 EUR. 
- Average custom scenario: 9.000 EUR. 
- Cabin replica (enclosure, hardware, 3 HD screens, 5.1 sound, NO motion platform): 
32.000 EUR 
- TOTAL: 83.000 EUR. 
- Delivery time: 3-5 months 
 
 
 
                                            
25 http://www.inmersio.com/about-inmersio 
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LHD Advanced cabin setup with motion platform: 
- Software + license key: 42.000 EUR. 
- Average custom scenario: 9.000 EUR. 
- Cabin replica (enclosure, hardware, 3 HD screens, 5.1 sound): 32.000 EUR. 
- Motion platform (6DOF): 104.000 EUR 
- Additional indicators and hardware: 4.500 EUR. 
- TOTAL: 191.500 EUR. 
- Delivery time: 3-5 months 
 
Given that Sandvik has software that emulates I/O modules and Jumbo hardware, the 
development would take around 6-10 months. 
 
Jumbo full cabin replica (no driving, no motion platform)  
- Software license + key: 49.000 EUR. 
- Development costs: 54.000 EUR. 
- Cabin Replica + additional hardware (1 HD screen, 5.1 sound): 26.000 EUR 
- Additional indicators and hardware: 4.500 EUR. 
- Requirements: Original Sandvik control panel and display 
- TOTAL: 133.500 EUR 
- Delivery time: 6-8 months 
 
Jumbo full cabin replica (driving, including motion platform)  
- Software license + key: 49.000 EUR. 
- Development costs: 65.000 EUR. 
- Cabin Replica + additional hardware (2 HD screen (front/rear), 5.1 sound): 31.000 EUR 
- Motion platform (6DOF): 104.000 EUR. 
- Additional indicators and hardware: 4.500 EUR. 
- Requirements: Original Sandvik control panel and display 
- TOTAL: 253.500 EUR 
- Delivery time: 6-8 months 
 
If the customer wants to buy additional Jumbos, the development cost of 54.000 EUR will 
not be charged, that is, the cost would only be 75.000 EUR. Furthermore, discounts for 
simultaneous purchases superior than 2 units will be available26. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Figure 9 – View inside a simulator from Inmersio) 
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3.3.6 - Simlog 
 
“Simlog was founded in 1999 to commercialize training simulation technology developed at CRIM, one of 
Canada's leading research institutes in information technologies. Simlog has a unique product focus: Simlog 
is pioneering a brand new kind of simulator product called Personal Simulator which leverages the power of 
your PC to finally provide truly cost-effective training help for heavy equipment operators. Simlog has a 
unique business focus: heavy equipment operator training in the crane and construction industries, forestry, 
and mining. Practically, this means that you can count on Simlog for more and more simulator-based help 
to address your heavy equipment operator training needs! Simlog has a unique instructional focus: because 
they are working in multiple heavy equipment industries, they have gained special insights into operator 
training challenges and instructional design for training simulation. Indeed, every Personal Simulator is 
developed in collaboration with leading equipment manufacturers, their distributors, owner/operators, and 
training professionals” 27. 
 
Simlog is a less complex company, compared to the others. They just offer 
programs/software that is applicable to ordinary computers. The software is a “one time 
expense”, that is, there are no restrictions regarding the amount of times one can 
apply/install it on different computers. However, for every computer one would need two 
controls (Rig Control System) which are PC joysticks. 
 
The “Drill Jumbo Personal Simulator” is based on a simulation from a “twin boom Drill 
Jumbo”, that is operating in underground tunnels. This is developed in collaboration with 
Atlas Copco, with their “Boomer 322” as reference. The simulator is very similar to the 
Sandvik Jumbo – Axis 6 and 7. Therefore, it could work as an education tool for the 
Jumbo Sandvik operators.  
 
However, Simlog is more than willing to develop, in collaboration with Sandvik, a software 
for the LHD and also a software even more proper and similar to the Jumbo Sandvik. A 
new development would normally take 12-18 months. Costs/offer: USD $4.500 (for just 
the software) and USD $2.795 (Rig Control System) = USD$ 7.295. The delivery time for 
the RCS is 8-10 weeks while the software is available on Internet28. 
 
 
 
(Figure 10 – Simlog simulator, operated with joysticks) 
 
                                            
27 http://www.simlog.com/ 
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3.3.7 - Aitemin/Fund-Barredo 
  
“AITEMIN is a Technological Center of a private and non-profit nature, which activity is mainly carried 
out in the sectors of extractive industry, construction and environment. Its activities include carrying out 
research and technological development projects as well as providing technological services to companies, 
organizations and government agencies” 29. 
 
AITEMIN has, together with Fundación Barredo, developed two types of mine simulators: 
Roadheaders and Jumbos. Both are used under supervision of an instructor that can 
control every aspect of the simulation while executing an exercise. The simulators consist 
of two parts: 
- A simulator platform (which got a replica of the control in the machine), a proper 
computer, a “display system”, a sound system, a movement platform, among other things.  
- An instructor station, with a special program that can be executed from a regular 
computer. 
 
At the moment they are finishing the development of a simulator, type “Atlas Copco L2C 
Jumbo”, and indicate that a similar manufacturing for Sandvik would not be difficult. 
Preferable a Jumbo, which they could have as a parallel development. The two offered 
versions:  
 
A basic version with the following assumptions: 
 - Both models of the simulated machine use the same simulator platform and controls set, 
and have very similar kinematics and physical behavior, so they basically differ on the 3D 
models to be used only. 
- Both models can use almost identical versions of the instructor program. 
- The simulator can be a simple reproduction of the machine cabin, with no (or very basic) 
movement feedback 
- The simulator can be installed in an already prepared room, and is not designed to be 
moved. 
- Non-stereoscopic display system. 
 
Conversely, an advanced version that assumes:  
- Each model of the machine requires its own simulator platform and controls set. 
- They would require the development of independent physical behavior models, as well as 
different versions of the instructor program. 
- The LHD simulator will need quite realistic movement feedback as well as a highly 
realistic mine environment model. 
- The simulator will require proper conditioning of the rooms where it will be installed, or 
will have to be mounted in a suitable container for easy transportation to different 
locations. 
- Passive stereoscopic display system. 
 
The given costs: Jumbo simulator (basic version): 130.000 Euro; Jumbo simulator 
(advanced version): 225.000 Euro; LHD simulator (basic version): 350.000 Euro; LHD 
simulator (advanced version): 525.000 Euro30.  
                                            
29 http://www.aitemin.es/index2_e.html 
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3.3.8 - Universidad de Chile 
 
The universities possess less experience and routine than the specialized companies. Given 
estimations from professors at Universidad de Chile, they believe that, at top, they can just 
create a simulator that can realize analytical calculations such as productivity and availability 
in different mine layouts. This would imply a cost of USD$ 70.000 and take 5 months31. 
 
3.3.9 - Universidad de Santiago  
 
The university (which already collaborates with LANDER) has experience of developing 
simulators similar to these that Sandvik is looking for. The simulator center within the 
university has as object to establish and develop relationships with private companies that 
are in need of using simulators. However, a rather broad and widely estimated offer was 
presented: USD$ 1.000.000-2.000.000 with a delivery time of 14-18 months32.  
 
3.3.10 - Pontificia Universidad Católica 
 
Their experience within simulation is more extensive, but has been more focused on 
simulating other types of processes. They estimate the cost for a really advanced simulator 
to USD$ 3 million and a delivery time of 3 years. On the other hand, a basic version, that 
only requires software, can be developed within 1,5 years and will cost around USD$ 
300.000. If this would be the case, they recommend developing two or more simulators, in 
order to be profitable. More explicit, they offer three alternatives:  
 
Alternative 1. 
“Development of Virtual Reality (VR) based simulator for training of LHD operators” 
Cost: Est. USD$ 300.000 
Delivery time: 18 months 
 
They propose to develop a VR based simulator for training of LHD operators. The 
development work would include, but not be limited to: 
· Development of dynamic machine model that would simulate motion of the LHD under 
the controls provided from the operator’s chair 
· Development of mine visual database that would provide a simulated view of mine 
workings at which an LHD moves 
· Development of image generation module that will facilitate training process definition. 
 
Budget includes the purchases of computing equipment and VR software, salaries of the 
graduate and undergraduate students working on the project, and part-time salaries of 
principal investigators. 
 
Alternative 2. 
“Development of advanced simulator system for training of LHD operators” 
Cost: Est. USD$ 3.000.000 
Delivery time: 36 months 
 
In this case they would develop a CyberMINE Simulator – which is a standard advanced 
simulator that fulfills the most advanced requirements. 
 
                                            
31 Interview - Universidad de Chile – Enrique Rubio 
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Alternative 3. 
“Help with development of LHD module to complement the existing CyberMINE training 
simulator used by Sandvik at present”. 
Cost: Est. USD$ 80.000 
Delivery time: This is up to Sandvik 
 
Sandvik is using training program developed by CyberMINE Simulation Technology in at 
least one mine (De Beers’s Snap Lake diamond mine). However, its use appears to be 
limited to one module, Axera Jumbo Drill module. While the experience with use of this 
training program is not known, it is possible that Sandvik may choose to expand use of this 
program by incorporating additional modules, including one suitable for training of LHD 
operators. 
 
Should Sandvik choose this approach, it is natural that the bulk of development work will 
be done by Thorough Tec, the developers and owners of CyberMINE. However, the 
Pontificia Universidad Católica de Chile can assist with development of LHD module thus 
to lower the cost and speed up its development. In particular PUC can assist by: 
 
· Collection of and creating a database of typical LHD mine layouts, with the emphasis on 
mines that use caving methods which are very popular and well developed in Chile 
· Identification of hazards related to LHD operation in mines 
· Risk assessment related to LHD operations and its evaluation, and 
· Training needs of the mines. 
 
This work can be done in cooperation with various Chilean mines, by principal 
investigators and by graduate and undergraduate PUC students working under their 
direction33. 
 
 
  
                                            
33 Interview - Pontificia Universidad Católica – Aldo Cipriano 
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3.4 - ECONOMIC SUMMARIZE 
 
Given all information, extensive and complex budget proposals were created with new 
factors included such as importation taxes34, transport costs, rent etc.  
 
The budget proposals for every machine and company are divided into three scenarios: 
“best scenario”, “worst scenario” and “normal scenario” (a mean of the best and worst). 
Some companies have both machines; LHD and Jumbo, while others just have one of the 
two.  
 
The values and numbers are estimated, based on information and suppositions made by the 
companies, Sandvik Australia and by myself. In appendix 1-28 the more specific budget 
proposals and calculations can be found. Important parameters used while calculating:  
 
Standard Rate Per Day: The daily cost that the client/customer would be charged.  
Average People/Max People per Course: Vary, depending the scenario: 5 people/course in the 
best case and 3 people/course in the worst case. 
Utilization/Days per week: Depending on the scenario: 5-4 days. 
$Rate premium: Assumption that the education for a “Refresher” and “Intermediate” is a 
little bit more expensive than the basic education.  
Mix: A mix of the different types of education: Beginner, Refresher and Intermediate. 
Selling Costs: Costs mainly estimated by the companies. 
Facility: Together with the Site Account Manager, Sandvik Chile, different facility expenses 
have been related to different machines and companies. E.g. some machines come fully 
equipped in containers while others do not. Some also need to be stationed under roof, 
while in some cases, the container itself is sufficient shelter.  
 
An “interest rate” of 8% has been used. The idea with the calculations was to find out how 
much Sandvik had to charge their clients/customers daily, for using a simulator, given a 
Net Present Value (NPV) =0. That is a breakeven. That, understandable, gave an 8% 
“internal rate of return” which confirmed that the calculations were made correctly. The 
parameters with importance are above all:  
“Cost/person/hour”, “payback from project completion” (which is the payback time, with 
start from the delivery date from the companies/universities) and “Standard Rate Per Day” 
(the cost Sandvik has to charge in order to have a NPV=0). The “useful life of investment 
(years)” is estimated to five years. 
 
As mentioned before, the calculations and budget proposals represent implementations of 
the most advanced simulators. Sandvik should also consider simpler implementations that 
just require computers and normal keyboards, e.g. products from the company Simlog. 
Their products could very well serve as complements to the more advanced simulators and 
could be useful for the trainees when they are waiting for their turn in the advanced 
simulator. However, the idea is that even though a simulator can just be operated by one 
person at the time, the rest of the trainees should be participating by looking and learning.  
 
One should, as stated before, consider that the calculations are based on information and 
budgets provided before and in initial phases of the financial crisis 2008/2009. Thus, the 
costs and budgets might have changed. However, given that the crisis affects everyone, the 
relation between the costs and the machines, in comparison to its competitors, should be 
more or less the same.  
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A summarize of the offers: 
 
Immersive Technologies  
Cost: USD$ 600.000 (for the base- just one is necessary for two kits), USD$ 180.000 (mean 
value for every kit - LHD and Jumbo) 
Delivery time: 18 months + 65 days in transit 
Importation taxes: USD$ 210.885 for the LHD or the Jumbo 
Total: USD$ 990.885 for the LHD or the Jumbo 
 
Thorough Tec 
Cost: USD$ 457.200 for the LHD; USD$ 544.200 for the Jumbo with “Drill and 
Tramming”, USD$ 477.500 for the Jumbo with just “Drill”  
Delivery time: 4 months + 45 days in transit   
Importation taxes: USD$ 189.604 for the LHD; USD$ 212.670 for the Jumbo 
Total: USD$ 646.804 for the LHD, USD$ 756.870 for the Jumbo 
 
Sydac 
Cost: USD$ 1.000.000 for the LHD; USD$ 1.000.000 for the Jumbo 
Delivery time: 9 months + 42 days in transit 
Importation taxes: USD$ 274.857 for the LHD, USD$ 274.857 for the Jumbo 
Total: USD$ 1.274.857 for the LHD, USD$ 1.274.857 for the Jumbo 
 
Inmersio  
Cost: USD$ 248.000 for the LHD; USD$ 333.000 for the Jumbo 
Delivery time: LHD 3-5 months, Jumbo 8-10 months + 21 days in transit 
Importation taxes: USD$ 60.935 for the LHD, USD$ 77.392 for the Jumbo  
Total: USD$ 308.935 for the LHD, USD$ 410.392 for the Jumbo 
 
Aitemin  
Cost: USD$ 714.000 for the LHD; USD$ 306.000 for the Jumbo 
Delivery time: LHD 12 months, Jumbo 24 months + 21 days in transit 
Importation taxes: USD$ 145.872 for the LHD, USD$ 66.878 for the Jumbo 
Total: USD$ 859.872 for the LHD, USD$ 372.878 for the Jumbo 
 
PUC 
Cost: USD$ 3.000.000 for the LHD 
Delivery time: LHD 36 months 
Importation taxes: Nothing, since the university is located in Santiago de Chile 
Total: USD$ 3.000.000 for the LHD 
 
 
All the specific budget calculations can be found in the appendix 1-28. The “Standard Rate 
Per Day”, given a NPV=0, expresses the cost Sandvik at least has to charge. Obviously, the 
lower cost, the better. The payback time for the different alternatives does not vary 
excessively, since the “useful life of investment” is set to five years. That is, the 
investigation is not focused on finding the best payback or NPV given a fixed cash flow. 
The implementation time consists of the fabrication and the transit/transport time.  
 
Finally a summary table was put together, with all the parameters and aspects considered:  
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(Table 1 – Budget Summary of Simulators in Chile) 
Summary Budgets Simulators Chile
(The results are based on the assumption that NPV=0, that is to have a "break even")
Suppositions: Intrest rate: 8%; NPV=0; Useful life of invest.: 5 years; Price variance: 0%; 
Best case: Average People per Course: 5; Utilisation: 100%; Days per Week:5
Worst case: Average People per Course: 3; Utilisation: 75%; Days per Week:4
Normal case: Average People per Course: 4; Utilisation: 90%; Days per Week:5
Working hours/day: 8 hrs, Days Beginner: 3, Days Intermediate: 2, Days Refresher: 1
Best case Standard Payback - Payback - Proposed Price/person/hour
LHD Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 322,774 4,422 2,339 25 40,347
Immersive Tech 366,162 4,424 2,757 20 45,770
Inmersio 247,965 4,459 4,126 4 30,996
PUC 741,433 4,412 1,412 36 92,679
Sydac 479,421 4,427 3,593 10 59,928
Thorough Tec 272,207 4,426 3,926 6 34,026
Worst case Standard Payback - Payback - Proposed Price/person/hour
LHD Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 890,228 4,422 2,339 25 111,279
Immersive Tech 1101,587 4,429 2,762 20 137,698
Inmersio 683,903 4,459 3,959 6 85,488
PUC 2044,915 4,412 1,412 36 255,614
Sydac 1322,271 4,427 3,593 10 165,284
Thorough Tec 750,762 4,426 2,759 20 93,845
Normal case Standard Payback - Payback - Proposed Price/person/hour
LHD Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 450,444 4,422 2,339 25 56,305
Immersive Tech 534,109 4,426 2,760 20 66,764
Inmersio 346,046 4,459 4,042 5 43,256
PUC 1034,700 4,412 1,412 36 129,337
Sydac 669,052 4,427 3,593 10 83,631
Thorough Tec 379,876 4,426 3,343 13 47,484
Best case Standard Payback - Payback - Proposed Price/person/hour
JUMBO Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 233,472 4,441 3,358 13 29,184
Immersive Tech 366,162 4,424 2,757 20 45,770
Inmersio 266,570 4,448 3,698 9 33,321
Sydac 479,421 4,427 3,593 10 59,928
Thorough Tec 292,390 4,423 3,923 6 36,549
Worst case Standard Payback - Payback - Proposed Price/person/hour
JUMBO Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 676,471 4,446 3,363 13 84,559
Immersive Tech 1101,587 4,429 2,762 20 137,698
Inmersio 735,215 4,448 3,531 11 91,902
Sydac 1322,271 4,427 3,593 10 165,284
Thorough Tec 806,429 4,423 3,923 6 100,804
Normal case Standard Payback - Payback - Proposed Price/person/hour
JUMBO Rate Per Day initial investment project completion Implementation       $ (USD)
Empresas: $ (USD) (years) (years) period (months)
Aitemin/F-B 334,967 4,444 3,361 13 41,871
Immersive Tech 534,109 4,426 2,760 20 66,764
Inmersio 372,009 4,448 3,615 10 46,501
Sydac 669,052 4,427 3,593 10 83,631
Thorough Tec 408,042 4,423 3,923 6 51,005
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3.5 – COMPETITOR BENCHMARKING 
 
Regarding collaborations between the simulator providers and their clients, which in this 
case refer to Sandvik´s competitors, the most outstanding provider seems to be Immersive 
Technologies. The company has exclusive alliances with mining companies such as; 
Bucyrus, Caterpillar, Hitachi, Komatsu, Liebherr and P&H MinePro. Immersive 
Technologies define itself as “the leading provider of simulation products” and can, 
through an agreement with Original Equipment Manufacturers (OEM), replicate the 
machines and operating environment, with a striking exactitude35. 
 
Some examples and information about the competitors’ use of simulators:  
 
3.5.1 - Bucyrus  
 
The competitor has used simulators from Immersive Tech since March 2003. Every 
program is specific created for the needs of the trainees and not just a standard format. The 
simulators are mainly based in their “state-of-the-art” education building in South 
Milwaukee, Wisconsin, USA. They are designed as modular, self contained units that use 
“Conversion Kits” to tailor training to a specific piece of equipment and to the specific 
mine at which the operator is working36.  
 
3.5.2 - Caterpillar 
 
The company has used simulators from Immersive Tech since September 200537. Given 
that Caterpillar is one of the biggest within the mining market, they even create and 
distribute their own simulators. However, the models are slightly less advanced. They are 
called: “16M Motor Grader Simulator”, “320CL Hydraulic Excavator Simulator”, “777F 
Off Highway Truck Simulator” and “992G Large Wheel Loader Simulator”. The models 
have a value between $3.000-$20.000 USD. Unfortunately they do not offer simulators that 
fulfill the requirements of Sandvik38. 
 
  
(Figure 11 – Caterpillar simulators) 
 
3.5.3 - Komatsu 
 
Komatsu spent more than one year, identifying and evaluating simulator technology for 
excavations before they settled for Immersive Tech and has since October 2006 been 
                                            
35 http://www.immersivetechnologies.com/ 
36 http://www.bucyrus.com/ 
37 http://chile.cat.com/cda/layout?m=81935&x=9 
38 Interview - Caterpillar - Larry J. Estep 
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frequently using their simulators39. The company is very satisfied with the simulators and 
recognizes the improvement in security and time optimizing. An interesting approach from 
the company is that they lend their machine to others, free of charge. This might seem 
unprofitable, but by letting operators from other companies and mines etc, get familiarized 
with their simulator, specifically created to simulate their machines, the operators tend to 
support a purchase of a machine from the specific company. Even thought other 
companies might offer a better deal and seem to have a slightly better product, the 
customer realize that it might be better to go with, in this example, Komatsu – since all his 
operators already know how to operate the machine. 
 
3.5.4 - Liebherr, P&H MinePro and Hitachi 
 
These companies have also, for years, frequently used the simulators from Immersive 
Tech40. For example, Liebherr has a simulator that simulate the excavator R996, which has 
been a success, as well as the simulator for the T282B Truck41. 
  
3.5.5 - Terex  
 
This company does not collaborate nor have simulators from Immersive Tech42. However, 
they have simulators, mainly simulating their “Excavator cab” (RH 70/90 type) and the 
Terex O&K RH170. The simulated environment is a typical “open-pit mine”. Above, the 
simulators just mentioned are disposed43.  
 
  
                    (Figure 12 – Terex simulators (above) and Atlas Copco simulator (beneath)) 
 
3.5.6 - Atlas Copco 
 
The company has developed, in collaboration with Inmersio, the 
Atlas Copco Rocket Boomer L2C/E2C Jumbo Drill Simulator 
(seen in the picture to the right)44. 
 
The cabin is a replica of the Rocket Boomer, containing a real 
operator panel, a PC and a wide plasma screen. The software 
runs on the PC, communicating with the operator panel while the 
screen displays a 3D virtual environment of real mining 
situations.  
 
                                            
39 http://www.komatsu.com/ 
40 http://www.liebherr.com/lh/ , http://www.minepro.com/ , http://www.hitachi.com/ 
41 Interview - Liebherr - Jaime González P  
42 http://www.terex.com/main.php 
43 Interview - Terex - Poettker, Alois 
44 www.atlascopco.com 
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At the moment, Inmersio and Atlas Copco are finishing a more economic and easier 
transportable version. To be able to reach this goal, they change all hardware modules of 
the Rocket Boomer with equivalent software. The operator panel and the display unit are 
the only parts that remain in the machine. This gives two different configurations, where 
the two also have different applications45. 
 
They have also developed a simpler simulator, together with Simlog. This one is called 
“Drill Jumbo Personal Simulator” and is based on a simulation of a “twin boom Drill 
Jumbo (Boomer 322)”, operating in a subterranean tunnel. The simulator consists, more or 
less, of software which is applicable on a regular PC and is operated with just two joy-
sticks46.  
 
Another collaboration worth mentioning is the one with Aitemin/Fund-Barredo, where 
they are developing a simulator for the “Atlas Copco L2C Jumbo”. Inmersio is also 
another company that has helped Atlas Copco, with the development of the “Atlas Copco 
mining Jumbos” (L series and the new E series)47. 
 
 
3.6 - FINANCIAL SUPPORT  
 
Investing in a simulator is expensive. Given that it is hard to estimate the profit and 
advantages, it gets even harder to promote a possible investment. However, to reduce the 
costs, it exist possible financial support from the government and other funds that can be 
suitable for the simulator project. Some of the funds suit well for the investment while 
others are funds less likely to obtain. But given that one can bias/reform the goals and the 
factors of the inversion, there are good possibilities to take part of some of these funds as 
well. Therefore, information regarding suitable funds and government support is provided: 
 
3.6.1 - Fondo de Cooperación Chile – Suecia (Fund for cooperation Chile- Sweden) 
 
The fund can finance up to 50% of the project. They especially support development of 
techniques/technology – just as much projects in development as investigation. This, given 
that the goal is to increase the competitiveness of the company through implementing this 
certain new technology. The fund also finances education programs and technical 
assistance that could reinforce the competence within the company. 
 
Companies, universities and similar, can apply for the fund, just as long as they have:  
1. A project that involves a participation of Swedish and Chilean companies and/or 
institutes, to develop business alliances and to transfer or develop more technology, 
methods and new solutions to enhance their competitive capacity.  
2. Suitable technical, administrative and financial capacity to execute the project48.  
 
3.6.2 – Sence 
 
Sence administrate education and employment on a national level. The companies can 
deductible invest a sum in education, equivalent to 1% of the anual salary payed out to the 
workers. Thus, with higher salary-costs to the worker, the more they can discount in 
education. However, there is a base limit, which they have to exceed to be able to make the 
                                            
45 Interview - Inmersio – Paulo Tromp 
46 Interview - Simlog – Mike Keffer 
47 Interview - Aitemin – Juan Carlos Catalina 
48 www.chilefonden.se  
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discount. At the moment, Sandvik is already using the support of Sence, which contribute 
with around 8 USD/hour/worker. It may be worthwhile, looking into the possibilities of 
obtaining even more, given that an investment in the simulator and operators will occur49.  
 
3.6.3 - La Comisión Nacional Científica y Tecnológica (CONICYT) and FONDEF- 
Investigación y Desarrollo 
 
The aim of these funds is to promote the linkage and association of institutions engaged in 
research and development in the country with national or foreign producers and marketers 
of products, processes and services. The development of a simulator or a prototype of a 
simulator could be presented as a draft to FONDEF R&D in order to get the best pilot 
scheme, based on thorough scientific and technical studies. This project would be 
presented by a university or research institute that has competence within the subject and 
can co-finance the project up to 15% of the total cost the project together with Sandvik. 
Thus, CONICYT / FONDEF cannot fund companies directly and collaboration with a 
university/institute would be necessary50.  
 
3.6.4 - FONTEC: Fondo Nacional de Desarrollo Tecnológico y Productivo 
 
The National Fund for Technological and Productive Development, FONTEC, aims to 
promote, guide, fund and finance the implementation of technological innovation projects, 
related technology transfer, implementation of technological infrastructure and, in general, 
encourage all stages of project development from an innovative process, carried out by 
productive enterprises for goods and services51. 
 
3.6.5 - FDI: Fondo de Desarrollo e Innovación Tecnológica 
 
The mission of this instrument is to promote the development of initiatives that contribute 
substantially to the generation and management processes of innovation and technological 
changes in areas of strategic impact on economic development and social development.  
The fund´s resources are allocated after the completion of design and bids for the 
execution of specific topics, that are referred to the following areas: development and 
adaptation of new technologies, dissemination and transfer of technologies to companies 
and institutions in Chile; development of technological capabilities necessary to generate 
and manage technological change, and improvement of markets related to the development 
of national innovation system52. 
 
3.6.6 - CORFO-Apoyo a Negocios Tecnológicos  
 
Offers subsidy that supports the implementation of goods or services obtained through 
R&D activities with intentions to take it to the public market. Up to 70% of the total 
project cost can be obtained, with a limit of $ 50 million53. 
 
                                            
49 http://www.sence.gob.cl/Portal.Base/Web/VerContenido.aspx?GUID=&ID=530 
50 http://www.conicyt.cl/573/propertyvalue-1817.html 
51 http://www.fondef.cl/index.php?option=com_content&task=view&id=14&Itemid=28 
52 www.corfo.cl  
53 
http://www.corfo.cl/lineas_de_apoyo/programas/apoyo_a_negocios_tecnologicos?glb_cod_nodo_ref=2007121718513
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3.6.7 - CORFO-Innovación Empresarial Individual  
 
Subsidy that supports projects aimed to generate innovations within goods, services, 
processes, or marketing methods and organizational approaches that also involve greater 
risk. Up to 50% of the total project cost can be obtained, with a limit of $ 400 million54. 
 
3.6.8 - CORFO- Consorcios Tecnológico Estudios de Preinversión  
 
Supports the realization of key activities to create technology groups with specific 
innovation projects. Up to 80% of the total project cost can be obtained, with a limit of $ 
30 million55. 
 
3.6.9 - CORFO- Consorcios Tecnológicos Desarrollo  
 
Subsidy that supports innovations based on new technological developments, with a clear 
market orientation and a high risk, whose feasibility depends on the establishment of a 
technology: a set of associated companies-among themselves or with universities or 
institutions with technological capacity to make R&D activities. Up to 50% of the total 
project cost can be obtained, with a limit of $ 600 million56. 
 
3.6.10 - CORFO- Subsidio a Programas de Capacitación de Alta Especialización - 
Alta Tecnología  
 
Grant to support the development of a training program with advanced specialization. The 
company that wants to take part of the grant has to reach an investment equal to or greater 
than $ 500.000. The grant would cover up to 50% of the cost of a training program with 
advanced specialization, with a limit of $ 100.000, which must be submitted by the 
company that develops the investment project57. 
 
3.6.11 - CORFO- Subsidio a la Formación de Recursos Humanos Alta Tecnología  
 
Grants to subsidize the cost of a skills development plan, required by a new investment 
project. Sandvik would in this case have to have an investment equal to or greater than $ 
500.000. The amounts that can be obtained are indicated below for each employee:  
 
a) The Customer Service Centers, Shared Service Center Repair, Assembly, Distribution 
and Logistics, up to 25% of annual salary, with a limit of $ 5.000.  
b) Center for Information Technology and Software Development, Knowledge Centers, 
Center for Integration and Technological Development and Research Technology, up to 
50% of annual salary, with a limit of $ 25.00058.  
 
                                            
54 http://www.corfo.cl/lineas_de_apoyo/programas/innovacion_empresarial_individual 
55 
http://www.corfo.cl/lineas_de_apoyo/programas/consorcios_tecnologico_estudios_de_preinversion?glb_cod_nodo_ref
=20071217185133 
56 
http://www.corfo.cl/lineas_de_apoyo/programas/consorcios_tecnologicos_desarrollo?glb_cod_nodo_ref=2007121718
5133 
57 http://www.corfo.cl/lineas_de_apoyo/programas/subsidio_a_estudios_de_preinversion__alta_tecnologia 
58 http://www.corfo.cl/lineas_de_apoyo/programas/subsidio_a_la_formacion_de_recursos_humanos__alta_tecnologia 
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3.6.12 - CORFO- Subsidio a la Inversión en Activos Fijos Inmovilizados Alta 
Tecnología  
 
Support for the materialization of investments in fixed assets. Also here Sandvik would 
have to invest equal to or greater than $ 500.000. The amount of the grant may not exceed 
40% of investment in fixed assets with a limit of $ 2.000.000 for foreign companies, and $ 
500.000 for domestic firms applying through “la Dirección Regional de CORFO 
Valparaíso”59.  
 
3.6.13 - CORFO- Subsidio a la Facilitación de la Puesta en marcha Alta Tecnología  
 
Subsidy that supports the definition and development of innovative business projects with 
high growth expectations. With an investment equal to or greater than $ 500.000 the 
maximum amount granted can be up to $ 30.00060. 
 
 
 
 
 
 
 
 
                                            
59 
http://www.corfo.cl/lineas_de_apoyo/programas/subsidio_a_la_inversion_en_activos_fijos_inmovilizados__alta_tecnol
ogia 
60 
http://www.corfo.cl/lineas_de_apoyo/programas/subsidio_a_la_facilitacion_de_la_puesta_en_marcha__alta_tecnologia 
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CHAPTER 4 – THEORY 
 
 
 
In the theory chapter the theories, which are to be used during the analysis of the 
research data, will be presented to give a frame of reference and guidelines for the 
master thesis.  
 
 
 
 
4.1 - A COMPLETE PICTURE 
 
The use of more than one theory can enhance the findings of a research by providing a 
fuller and more complete picture of the subject that is being studied. The advantage of this 
is that the data produced by the different methods and theories can be complementary. 
They can provide alternative perspectives that, when combined, go further towards an all-
embracing vision of the subject than could be produced using a mono-method approach61. 
Therefore, various adequate and suitable theories for this project will be presented. 
 
“By combining multiple observers, theories, methods and data sources, researchers can 
hope to overcome the intrinsic bias that comes from single-methods, single observer, and 
single theory studies.”  
    (Denzin, 1989:307)   
 
4.2 – VALUE CONSTELLATION  
 
Projects and investments undertaken by several operators is a complex task. Value creation 
is occurring in different types of networks. Various resources, capabilities, restrictions,  
relationships and activities contribute to create values that all involved actors can benefit 
from, at the same time as their contribution is reasonable. This can often be organized  
in more than one way. The key is to identify positions in the value network in which the 
company has some form of advantage. 
 
Today, strategy is no longer a matter of positioning a fixed set of activities along a value 
chain and successful companies tend to not just add value, they also reinvent it. The value 
creating system itself, consist of different economic actors – supplier, business partners, 
allies, customers – who work together to co-produce value. Their key strategic task is the 
reconfiguration of roles and relationships among this constellation of actors in order to 
mobilize the creation of value in new forms and by new players. And their underlying 
strategic goal is to create an ever-improving fit between competencies and customers62. 
 
A good example of this is the famous company IKEA, which constantly reinvent value. 
The work-sharing, co-productive arrangements the company offers to customers and 
suppliers alike force both to think about value in a new way - one in which customers are 
also suppliers (of time, labor, information, and transportation), suppliers are also customers 
(of IKEA’s business and technical services), and IKEA itself is not so much a retailer as 
the central star in a constellation of services, goods, design, management, support, and 
                                            
61 ”The Good Research Guide” by Martyn Denscombe (2007, 3rd edition) 
62 “From Value Chain to Value Constellation: Designing Interactive Strategy” by Normann, R., & Ramírez, R. (1993, July) 
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even entertainment. Given these facts, the company has been able to create more value per 
person (customer, supplier, and employee) and secure a greater total profit. 
 
The strategy can be summarized in broad outline:  
 
 At the moment, the value does not just occur in sequential chains but also in 
complex constellations, where the goal of business is not so much to make or do 
something of value for customers as it is to mobilize customers to take advantage 
of proffered density and create value for themselves. E.g. that is why IKEA has 
become the world’s largest furniture retailer.  
 
 What is true for individual offerings is also true for entire value-creating systems. 
As potential offerings become more complex and varied, so do the relationships 
necessary to produce them. A single company rarely provides everything nowadays. 
Instead, the most attractive offerings involve suppliers and customers, allies and 
business partners, in new combinations. As a result, a company’s principal strategy 
task is the reconfiguration of its relationships and business systems.  
 
 If the key to creating value is co-produced offerings that mobilize customers, then 
the only true source of competitive advantage is the ability to conceive the entire 
value-creating system and make it work. E.g. IKEA creates more value because it 
mobilizes more activities - of customers and suppliers. It restructures activities 
among actors so that actor and activity are better matched. In the end, it is just 
important for a company to create a dialogue with its customers in order to 
enhance the performance and keep its offerings competitive. In other words: 
 
“The goal is not to create value for customers but to mobilize customers to create 
their own value from the company’s various offerings” 63. 
 
Regarding to this theory, only two assets really matter: knowledge and relationships or a 
company’s competencies and its customers. Competencies are the technologies, specialized 
expertise, business processes and techniques that a company has accumulated over time 
and packaged in its offerings. But knowledge alone is not enough. Clearly, a company’s 
competencies are worthless without customers willing to pay for them. Thus, the other key 
asset for any company is its established customer base. Thereof, a key task is to integrate 
knowledge and relationships - create a good fit between competencies and customers and 
keep that fit current. In order to exploit established relationships, a company needs to 
enlarge its knowledge base frequently by e.g. investing in an ever broader range of 
knowledge resources and combine ever expanding kinds of knowledge into its offerings64. 
That is: 
 
“The secret of value creation is building a better and better fit between 
relationships and knowledge” 65. 
 
A company’s relationship with a customer is can be described as an access channel to the 
customer’s ongoing value-creating activities. The company’s offerings have value to the 
degree that the customers can use them as inputs to leverage their own value creation. This 
way, companies don’t profit from the customers, they profit from the customers value-
                                            
63 Ibid 
64 “Economies of interaction and economies of relationship; value drivers in a customer centric economy” by Frank T. 
Piller (2002) 
65 “From Value Chain to Value Constellation: Designing Interactive Strategy” by Normann, R., & Ramírez, R. (1993, July) 
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creating activities. Another important key task for creating value is to not only make their 
offerings more intelligent but also their customers (and suppliers) more intelligent as well. 
 
The offerings should carry what is described as a "code", which tells the user about the 
value-creating activities it makes possible. This code is basically a set of instructions, verbal 
or visual, that enables the customer to appreciate how to obtain the most value from the 
offering. If this code is confusing in any way, the customer will not be able to understand 
the full potential of all the activities involved within the offering66.  
 
Another important side of the integration is that it is based on the aggregation of customer 
knowledge to more perceive market information which is some time referred to as the 
“learning relationship” between a company and its customers. The self configuration by the 
buyer allows access to “sticky local information“ which rises when the costs of information 
exchange between two different actors are higher than processing this information within 
one unit. By integrating the customer into the design of a product or service, economies of 
integration represent the saved costs of getting easier access to the sticky information. As a 
result of transferring customer needs and wishes into customized products, the company 
gains access to the sticky information and can transfer it to explicit knowledge usable 
within the firm. With this knowledge, a company can generate better market research 
information and more accurate forecasting on customer needs.  
 
Regarding interaction and relationship, three major factors influence the ability of a firm to 
profit from the outcome: 
  
 The degree of interaction between the firm and the customer (respectively 
the degree of integrating the customer into the value creating activities). 
This mainly depends on the firm’s infrastructure and its ability to interact with the 
customer efficiently. The higher the expenditures and risks of the customization 
and configuration are perceived by the customer, the higher is the required degree 
of interaction. 
 The extent of the relationship between the firm and the customer. The better 
a company manages to build relationships with its customers, the larger will its 
customer knowledge become − resulting in better possibilities to use this 
knowledge to foster efficiency and plan new activities more purposefully.  
 The point of postponement. This settles somehow the trade-off between the 
advantages and draw-backs of customer integration. This point defines the 
transition between order specific activities and pre-fabrication and thus the point 
customer integration. Postponement expresses the number of stages in 
development, production, and sales/distribution that are delayed until a customer 
specific order is received. The capabilities to meet customer’s expectations increase 
with an early point of postponement67.  
 
 
 
                                            
66 “Do value constellations supersede value chains?” by Kippenberger, T. (1997) 
67 “Economies of interaction and economies of relationship; value drivers in a customer centric economy” by Frank T. 
Piller (2002) 
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4.3 – BENCHMARKING 
 
This process is all about finding good ideas to implement by e.g. comparing the cost, cycle 
time, productivity, or quality of a specific process or method to another, which is widely 
considered to be an industry standard. Also referred to as "best practice benchmarking" or 
"process benchmarking", it is a process used in management and strategic management, in 
which organizations evaluate various aspects of their processes in relation to best practice 
which allows organizations to develop plans on how to make improvements68. A more 
common way to see it, is that companies look into other high-performing companies and 
try to detect what there is that makes them so successful – in other words, it is about 
”learning from the best”. 
 
Lately comparing performances and benchmarking between companies and factories has 
become a common practice. Firms have become experienced at choosing comparators 
against which to measure the performance. Although there are many difficulties associated 
with the comparisons, careful collection of data and their cautious interpretation can be 
useful in identifying weaknesses in performance and establishing targets for improvements. 
However, it is mistaken to assume that the aim of improvements, through benchmarking, is 
to meet the levels of performance achieved by best-practice companies. That is, the aim for 
the company that wants to use benchmarking should not be to continue its improvement 
trajectory or to aim for the same performance level as the best-practice company - they 
should aim even higher. By doing this they might be able to have a performance level that 
is up to date once they reach their goal instead of once again, look at the best-practice 
company and take “another shot”69.  
 
One approach is to analyze the company in order to find out where it stands in relation to 
the best practices. In this way, one can determine the “benchmarking gap” between the 
company and the best performing firms. A more explicit way of doing it can be:  
 
 Identify your problem areas - Benchmarking can be applied to any business 
process or function and a range of research techniques may be required, including: 
informal conversations with customers, employees, or suppliers; in-depth 
marketing research, quantitative research, surveys, questionnaires, process mapping, 
quality control variance reports, or financial ratio analysis, to mention a few. Before 
looking into other organizations it is vital that one knows its own organization's 
function, processes etc.  
 Identify other industries that have similar processes. 
 Identify organizations that are leaders in these areas - Look for the very best 
in any industry and in any country. Consult customers, suppliers, financial analysts, 
trade associations, and magazines to determine which companies are worthy of 
study. 
 Survey companies for measures and practices. 
 Visit the "best practice" companies to identify winning practices -    
Companies typically agree to mutually exchange information beneficial to all parties 
in a benchmarking group and share the results within the group.  
 Implement new and improved business practices – By using the new 
knowledge, one can develop new, more powerful and lucrative implementation 
plans70. 
                                            
68 http://en.wikipedia.org/wiki/Benchmarking  
69 “The Management of Technological Innovation – An International and Strategic Approach” by Mark Dodgson (2000) 
70 http://en.wikipedia.org/wiki/Benchmarking 
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4.4 - SWOT 
 
It requires other measurements and strategies 
to obtain a good foundation for a development 
of a company or product.  
 
The SWOT analysis is another, well used tool 
that often comes well in hand when it comes to 
evaluate a company and its products. The 
analysis is basically about evaluating internal 
strengths and weaknesses and also external 
opportunities and threats.  
 
The analysis involves specifying the objective 
of the business venture or project and 
identifying the internal and external factors that 
are favorable and unfavorable to achieving that 
objective. It is particularly helpful in identifying 
areas for development71. 
 
 
 
                                              (Figure 13 – SWOT analysis) 
 
 
 
4.5 – WAYS OF COLLABORATION 
 
As mentioned, collaborations often pay off with objectives to e.g. reduce costs, time and 
risk and also to get access to new knowledge and technologies. Sometimes companies 
emerge and involve their whole business in the collaboration, but sometimes it is just a 
matter of project collaborations or time limited collaborations. Some examples of 
collaborations, relevant in this case are: 
 
4.5.1 - Joint development  
 
In this collaboration, two or more companies share resources and activities to be able to 
reach a certain business strategy. This is a good way to handle the ever increasing 
complexity of today’s product requirements. This often motivates by reduction of cost and 
a better customer fit. Another advantage is that the now can take part of new technology 
and ways to work72.   
 
4.5.2 - Strategic Alliances  
 
These are often a more successful way to reduce risk than to completely acquire another 
company. It can also be a matter of surviving if the current resources and knowledge of the 
company is inadequate. By teaming up, resources and knowledge can be combined and 
complete each other73. 
                                            
71 “Exploring Corporate Strategy” by Gerry Johnson and Kevan Scholes (7th edition) 
72 Ibid 
73 Ibid 
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4.5.3 - Joint ventures and Consortia  
 
These are also exceptional forms to collaborate in order to achieve a goal, that otherwise 
can be hard for a company by itself. With joint venture the companies remain independent 
but they create a common organization that both parts share. Consortia can be described as 
a collaboration which is focused on a project or a precise outcome on a higher level than 
e.g. strategic alliances. This is often executed in a form of precompetitive research in 
collaboration with universities and research centers74.  
 
4.5.4 - Outsourcing/ Subcontracting  
 
These are other ways to reduce cost and time and is often more advantageous given that 
the companies, to which e.g. the production of a certain product is outsourced, are more 
specialized and have a better conception and knowledge of the task. Advantages of 
outsourcing can be seen in 
the picture to the right.  
 
The companies often 
believe that collaborations 
in form of strategic 
alliances, outsourcing etc, 
can lead to positive sum 
gains in internal activities. 
This means that partners 
together can obtain much 
bigger mutual benefits than 
they could have achieved 
independently.  This mainly 
implies increased scale and 
scope of activities, 
improved ability to deal 
with complexity and also 
shared costs and risk. 
Another important variable 
is the environmental 
uncertainty which also 
would be easier faced and 
dealt with, given a strong 
collaboration75.   (Figure 14 – Outsourcing value) 
 
 
A third set of assumptions underlying collaboration concerns its flexibility and efficiencies 
compared to the alternatives – for example, the collaboration may be an alternative to 
direct foreign investment, acquisitions, and mergers, which are much less easily amended 
once entered into. However, it is not always profitable to collaborate and in some cases the 
collaboration can lead to huge losses and mishaps. Therefore it is always important to 
evaluate the potential collaborators carefully. It is also important to be able to trust the 
other one and feel that they have similar motives and ideas about the collaboration. If the 
other company is not “on the same page”, the collaboration can very well end up 
catastrophically.  
                                            
74 “Exploring Corporate Strategy” by Gerry Johnson and Kevan Scholes (7th edition) 
75 Ibid 
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4.6 – STAGE OF LEARNING 
 
As stated before, one of the main 
focuses by implementing simulators is 
to optimize time/costs and make the 
learning process more efficient.  
 
By getting more familiar with different 
types of learning processes, one can 
more easy, develop the most proper 
and suitable process for the company.  
 
This will hopefully improve the loss 
of time and to avoid unnecessary 
actions. One common way of 
illustrate the process is shown in the 
figure, developed by Hughes, C., 
Toohey, S., and Hatherley, S., 1992. 
 
 
 
 
 
 
 
           (Figure 15 – Stage of learning)76 
 
 
 
 
 Be introduced  to it - Overviews, preliminary reading, listening to discussion, 
presentation, websites, media or video clip 
 
 Get to know more about it - Lectures, further reading, group discussion, 
demonstrations, asking questions, relating to earlier learning experience, interactive 
websites, audiovisual material, media, research projects 
 
 Try it out - Practical projects, discussion of ideas with peers and teachers, design 
tasks, structured experiences, role play, skills laboratories, writing 
 
 Get feedback - Informal and formal feedback with criteria from self, from peers, 
from teachers, from colleagues, from family and friends 
 
 Reflect, adjust and try again - Through contemplation, writing, reflective 
journals, discussion 
 
 Use it! 
 
 
                                            
76 Huges, C., Toohey, S., & Hatherley, S. 1992, "Developing learning-centred trainers and tutors", Studies in Continuing 
Education, vol. 14, no. 1, pp. 14-27. 
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CHAPTER 5 - ANALYSIS 
 
 
 
This is the part when the gathered data/information is being applied to the 
theoretically parts.  
  
 
 
 
 
 
5.1 - AN ANALYTICAL VIEW OF THE OFFERS 
 
As presented before, there are several ways to acquire simulators. The majority of the 
presented companies that can provide simulators have extensive experience and knowledge 
of the subject. A quick summary of the companies and universities: 
 
5.1.1 - Immersive Technologies  
 
The most well known and used company on the market. They have contracts with almost 
all the big mining companies and state that they are the best within the simulator market. 
This, given their long experience and by telling from their wide established contacts and 
contracts, this might be the truth. When it comes to collaborations between the simulator 
providers and their clients, who in this case, are Sandvik’s competitors, also here the most 
outstanding company is Immersive Technologies. This company has exclusive alliances 
with Bucyrus, Caterpillar, Hitachi, Komatsu, Liebherr and P&H MinePro. Immersive 
Technologies qualifies as the “world leading provider of simulation products” and can, 
through a deal with Original Equipment Manufacturers (OEM), replicate machines and 
operating environments, with an incomparable exactitude.    
 
Regarding their offer, they have for the base estimated a cost of US$ 600.000 and 
US$180.000 per Kit (LHD and Jumbo). Unfortunately their delivery time is rather long - 18 
months. 
 
5.1.2 – Thorough Tec 
 
Another well known company, which has shown speed and quality in response and 
deliveries. Their simulators are obviously much cheaper than the ones from Immersive 
Technologies. The cost ($850.500) for both the simulators is even smaller than just one of 
the simulators from Immersive Technologies and the delivery time is estimated to just four 
months. Also this company considers its products and simulators the best there are in the 
world market. Given that one of Thorough Tec´s biggest customers is Sandvik, a certain 
trust for Thorough Tec within Sandvik already exists. These simulators within Sandvik are 
located in South Africa, Canada and Australia. Obviously this is convenient when contracts 
and processes are already established and formed between the two companies and can be 
used as templates.  
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5.1.3 - Lander  
 
They have also former experience from working with Sandvik (in Spain). The company 
developed, together with Sandvik, a professional Jumbo Axera T11-Data Simulator. Lander 
does not have the capacity to develop an LHD but they have estimated that a construction 
of a Jumbo (Axera 6/7) would cost around one million Euro and also have an 18 months 
delivery time. The cost and time might be reduced if, the already constructed Jumbo Axera 
T11-Data, could function as template for the new creation. However, their proposals are 
rather expensive which is clearly a disadvantage. 
  
5.1.4 - Sydac 
 
This is a company with less experience than the others. However, they are willing to 
develop various simulators on different levels. The most outstanding alternatives would be 
either a “Low Immersion Simulator” for $200.000 (USD), a “Medium level simulator” for 
$500.000 (USD) or a “Full cab version” for $1.000.000 (USD). It would be a good option 
for Sandvik if they would decide to go for something in between an advanced simulator 
and a little less complex simulator. The delivery time for the “Full cab version” is nine 
months and four months for the “Low Immersion Simulator”. 
  
Given that Sandvik rather would go for an advance simulator, the proposed machine would 
be the “Full cab version”, which maybe not would be the cheapest alternative, considered 
the costs from the other companies. Sydac´s lack of experience in comparison to the others 
is also a disadvantage.  
 
5.1.5 - Inmersio 
 
At the moment they do not support a development of Sandvik´s Jumbos, since they have a 
restricted deal with Atlas Copco, concerning a development of “Atlas Copco mining 
Jumbos” (L series and the new E series). This forbids Inmersio to develop similar 
simulators. However, they offer the following: simple LHD simulator (€55.000 EURO) 3-5 
months, advanced LHD simulator without motion platform (€83.000 EURO) 3-5 months, 
advanced LHD simulator with motion platform (€191.500 EURO) 3-5 months, Jumbo 
simulator without motion platform (€133.500 EURO) 6-8 months, Jumbo simulator with 
motion platform (€253.500 EURO) 8-10 months. The contract/deal with Atlas Copco 
expires in the end of July 2009. 
 
5.1.6 - Simlog  
 
A smaller company than the others, which can just offer smaller applications and programs. 
Given that Sandvik is a responsible and respectable company, the programs/software from 
Simlog should just be considered as complements to a bigger, more advanced machine, 
purchased from another company. However, the complements are relative cheap, efficient 
and easy to use on computers. For just USD$7.295 one can acquire a program/software 
and the suitable joysticks and controls. The programs can be obtained immediately by 
downloading them from Internet. The joysticks and controls would be delivered within 8-
10 weeks. 
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5.1.7 - Aitemin/ Fund-Barredo  
 
Technology centers with experience. At the moment they are developing a Jumbo for Atlas 
Copco – a similar one to Sandvik’s. They offer four different types of simulators: Jumbo 
simulator (basic version - 130.000 Euro/ 9 months), DD320/DD410/DD420 Jumbo 
simulator (advanced version - 225.000 Euro/ 12 months), LH307/LH410 LHD simulator 
(basic version - 350.000 Euro/ 18 months) and LH307/LH410 LHD simulator (advanced 
version - 525.000 Euro/ 24 months).  
 
5.1.8 - Universidad de Chile 
 
At the moment they can only develop and construct a simulator to realize analytical 
calculations like productivity and other mining layouts. The cost would be USD$70.000 
and take about five months.  
 
5.1.9 - Universidad de Santiago 
 
In collaboration with Lander and have, because of this, experience of developing mining 
simulators. An estimation, in broad outline, done by the university, is that a simulator 
would cost USD$1.000.000-2.000.000 with a delivery time of 14-18 months. Compared to 
the others, one can easily see that the cost is way too high. However, given that the 
university has a lot of experience regarding the matter, maybe one should consider a future 
collaboration, in form of courses and teaching in relation to simulation.  
 
5.1.10 - Pontificia Universidad Católica 
 
With extensive experience, this university has been more involved in processes with 
“concentrated minerals”, such as milling and flotation. But by taking advantage of this, the 
university finds it interesting and could try to create an advance LHD simulator. They also 
find a possible future collaboration very exciting. They have estimated that to develop a 
mining simulator of type LHD in Chile, would cost around 3 million dollars and be ready 
after three years. A basic simulator, that only requires software, could be developed within 
one and a half years and the estimated cost would be USD$300.000. They also offer an 
alternative where they would help develop, for USD$80.000, an LHD module to 
complement a CyberMINE training simulator, which already exists within Sandvik. 
However, not in Chile. 
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5.2 – RESULTS FROM SIMULATOR OFFERS 
 
By reviewing the offers from the different companies, mainly in form of cost and delivery 
time, a summary table was created (see “Table 1 – Budget Summary of Simulators in 
Chile”). But the calculations were not only based on these two factors. Other components 
in the budget calculation were for example; wages, computer cost, print and stationary, 
insurance, safety, training qualifications, marketing, manuals, repairs and maintenance, 
software updates, support, transport costs and the rent of the area the simulator would 
occupy, to mention a few. These estimations and real numbers, were based on facts 
provided by the different simulator companies, Sandvik Australia (which has former 
experience of mining simulators) and also by people at Sandvik Chile. 
 
By looking at the budget summary table, the results indicate that the best alternatives are 
the institutes and small companies, rather than the large well established firms. According 
to the information, one can see that the best alternative for implementing an LHD is 
achieved by contracting Inmersio. This would have, given the best scenario, a payback of 
4,5 years, just as the other alternatives because the NPV = 0 has been set along with a 
“useful life of investment" to 5 years. The “payback-project completion” is 4,1 years, which 
is a result of the rapid delivery from the company (4 months). The "standard rate per day” 
is USD$ 247,97, which is the cost Sandvik has to charge their customers every day, in order 
to have a break even. Finally, the ”cost/person/hour” is USD$ 31. This number is often 
the most relevant, especially for the managers in the Competence Development 
department, since they often have a budget calculated per worker. 
 
When dealing with the Jumbo, the most outstanding company is Aitemin/ Fund-Barredo. 
In the best scenario, the payback is 4,4 years and the “payback-project completion " is 3,4 
years. The implementation time is 13 months and the “standard rate per day” is USD$ 
233,47 - which is the cost Sandvik at least has to charge their customers every day in order 
to have an NPV=0. 
 
Some companies offer both machines (LHD and Jumbo). In some cases, this means that 
one only needs to buy the base once (which represents the major part of the cost) and then 
add the other kits for a smaller amount. If one decides to by both machines at the same 
time, the cheaper alternative remains the LHD from Inmersio and the Jumbo from 
Aitemin/ Fund-Barredo. However, if Sandvik wants to buy additional or more than one 
Jumbo, the best alternative would be to instead buy them from Inmersio. The explanation 
for this is that after the first constructed/developed Jumbo, Inmersio no longer charge for 
the initial development, USD$ 88.500, so the total cost of a Jumbo would instead only be 
USD$ 244.500 - which is a better price than the one from Aitemin/ Fund-Barredo (USD$ 
306.000). Inmersio also give additional discounts for simultaneous major purchases over 
two units. 
 
Another, bigger and better known company within the Sandvik organization is Thorough 
Tec, which offers relatively cheap machines with the ability to add kits to the base. This 
would result with a total cost of USD$ 850.500 for both machines. By judging from the 
table, the company is second in line to provide the cheapest machines when it comes to 
both LHD and Jumbo. However, one should take into account that larger firms often have 
already established a well functioning routine to create the machines and therefore might 
be more reliable regarding complicating things, changing the budget, postponing the 
delivery date etc. Thus, one may pay more, but it might be worth it. "You pay for quality." 
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There is another important aspect. When it comes to collaborations with universities (e.g. 
PUC), one has a better chance to obtain support and contributions/subsidies from the 
government and funds that would facilitate the financing of the project. 
  
Regarding the placement of the simulators, within the Sandvik facility, one considers the 
following costs: UF (an index) 20,5/m2 in covered areas and UF 5,8/m2 in roof-less 
areas77. With the current UF-values one approximately gets: 
UF20,5= 20,5*21308,12= 436816,46 Chilean pesos=694 $USD 
UF5,8=5,8*21308,12=123587,1 Chilean pesos= 196$USD 
 
Depending the type of simulators, the number of simulators, traffic area, service etc, in 
broad outline, one can estimate an area of seven meters long, three meters wide and three 
meters high. This results in 21 square meters. For a covered area the annual cost would 
then be USD$ 14.574 and USD$ 4.116 for an open area (outside). Companies that offer 
simulators suitable to place outdoors are Immersive Technologies and Thorough Tec. The 
companies/universities/institutes that do not offer this are: Sydac, Inmersio, Aitemin/ 
Fund-Barredo and PUC. It is worth mentioning that these companies can, in some cases 
given certain circumstances, also deliver simulators that resist the outdoors environment - 
but they do not recommend it. 
  
Counting with one of each kind of simulators for Sandvik, Chile, the total investment 
would be USD$ 308.935 for the LHD and USD$ 372.878 for the Jumbo, given that 
Sandvik choose the simulators just based on the cost. Sandvik would then have monthly 
costs of USD$ 23.264 for the LHD and USD$ 19.984 for the Jumbo. The monthly revenue 
would be USD$ 27.937 for the LHD and USD$ 26.305 for the Jumbo (the first year, later 
one assumes that both the income and the costs will rise some). 
  
In the best scenario, with a utilization of 100% of the simulator´s capacity, one estimates 
that the simulator would operate 2080 hours/year (52 weeks, 5 days/week, 8 hours/day). 
Therefore, Sandvik could train 86 operators every year (given that every operator spends 
about 24 hours in the simulator). When it comes to the quantity of simulators, obviously 
one can avoid certain costs and probably obtain some discounts which will result in a lower 
expense.  
 
 
                                            
77 Interview - Sandvik - Bernardo Cerda (Site Account Manager) 
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5.3 – VALUE CONSTRELLATION AT SANDVIK 
 
An idea has been presented of how to e.g. cheapest acquire a mining simulator. This is 
given that this is the best action, that is, Sandvik buys a simulator and then just educate 
mining operators at their facility in Santiago de Chile. As demonstrated in the figure, the 
general and simple picture by doing it this way, is that the value of the collaborations would 
just be created in a straight line, starting with the supplier, going through Sandvik and then 
to the end customer. This is a normal model which also allows all actors to create value, 
give feedback and evolve within the collaboration cycle.  
 
 
 
         (Figure 16 – Simple model with few actors involved) 
 
Another angle is that Sandvik might involve more actors in order to hopefully optimize the 
revenue of the project even more. This might lead to endless of advantages and openings 
of new doors. But as said before, projects and investments undertaken by several operators 
are complex tasks. This can often be organized in more than one way and the key is to 
identify positions in the value network in which Sandvik has some form of advantage. 
 
The value creating system itself, normally consists of different economic actors – supplier, 
business partners, allies, customers – who work together to co-produce value. To be able to 
create a well functioning collaboration that involves various actors, one has to define with 
actors should be included in the cooperation and which part they should play. By reviewing 
the needs and information provided, one can easily find some of the more obvious actors 
e.g. the suppliers and Sandvik, which have so far been the main topic. However, it is rather 
hard to create a both-way, long lasting, complex collaboration between these two given that 
the relevant suppliers just want to sell the simulator for an amount of money rather than 
start an advanced cooperation. 
 
To be able to work together with other actors, all involved have to see the situation as a 
win-win-win situation for everyone. As presented before, there is a good chance to raise 
funding from well established funds and the government. From now one, these will be 
mentioned as just the government, to facilitate the whole picture. It is obviously in the 
interest of Sandvik to get financial support from the government since it is a big and 
expensive project. But what can then Sandvik provide the government in return? Sandvik 
would have to develop a form of collaboration that focus on the educational parts. If 
Sandvik would provide education and employments to the Chilean citizens, the 
government would be more willing to fund and support Sandvik. 
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Would this training and education smartest be held within Sandvik´s facilities or could it be 
more profitable to outsource this in some way? This would mean that Sandvik would not 
have to worry about finding space for the simulators within their building complex, nor to 
find and train future trainers. If instead another company or, more attractive for the 
government, one of the Chilean universities would undertake this position, a complex and 
advantageous value collaboration is starting to take form. As a matter of fact, where to 
better find knowledge for this, that in universities/institutes that have departments 
specialized in these matters. As stated before:    
 
“The secret of value creation is building a better and better fit between 
relationships and knowledge”. 
 
The last actor to consider in this value constellation model is the final customer itself – the 
mine. This actor/company, that owns a certain mine, has to find it advantageous and 
profitable to train its workers in a mining simulator in order to become trained mining-
operators before using the machine in real life. By integrating the mine with Sandvik and 
the university in the business model beneath, the mine can send its workers to the 
university for training with support from Sandvik in form of simulators, technical support 
etc. By integrating the mining company into the design of a product or service, economies 
of integration represent the saved costs of getting easier access to the sticky information.  
 
It is important to realize that Sandvik takes the part as middleman, rather than letting the 
university and the mining company have their own isolated collaboration. In this way, 
Sandvik will be paid for the services and education at the same time as a better and 
stronger relationship is shaped between Sandvik and the university as well as between 
Sandvik and the mine. This tight relationships allows feedback and custom made offerings.  
 
 
(Figure 17 – Value Constellation model at Sandvik) 
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One of the key strategic tasks in this value constellation model is the reconfiguration of 
roles and relationships among this constellation of actors in order to mobilize the creation 
of value in new forms and obtain the biggest advantages of this model. As stated before, it 
is important for a company to create a dialogue with its customers in order to enhance the 
performance and keep its offerings competitive: 
 
“One of the goals for Sandvik is not to just create value for customers but to 
mobilize customers to create their own value from the company’s various 
offerings”. 
 
Sandvik´s relationship with a customer, which is in this case a mining company, can be 
described as an access channel to the customer’s ongoing value-creating activities. The 
company’s offers have value to the degree that the customers can use them as inputs to 
leverage their own value creation. This way, Sandvik would not just profit from the 
customers, they would also profit from the customers value-creating activities.  
 
Regarding interaction and relationship between the four actors, three major factors were 
mentioned that Sandvik has to fulfill in order to profit from the outcome: 
  
 The degree of interaction between Sandvik and the mining company 
(respectively the degree of integrating the mining company into the value 
creating activities). This mainly depends on the Sandvik´s infrastructure and its 
ability to interact with the mining company efficiently.  
 The extent of the relationship between Sandvik and the mining company. 
The better Sandvik manages to build relationships with a mining company, the 
larger will its customer knowledge become − resulting in better possibilities to use 
this knowledge to foster efficiency and plan new activities more purposefully.  
 The point of postponement. This settles somehow the trade-off between the 
advantages and draw-backs of customer integration. This point defines the 
transition between order specific activities and pre-fabrication and thus the point 
customer integration. Postponement expresses the number of stages in 
development, production, and sales/distribution that are delayed until a customer 
specific order is received. The capabilities to meet customer’s expectations increase 
with an early point of postponement.  
 
 
In this proposed model the participants in this co-production have complex, simultaneous 
and multi-directional relationships. In the process, they also find ways to create value for 
each other. Normally one is familiar with the famous value chain concept, which is built 
around the idea that value is added, in sequence, by suppliers along the chain. The value 
constellation theory suggests instead that a better way to define where values lies is to 
recognize that it arises in the way the customer uses the product or service on offer78. This 
is shown in this new value constellation model. Strategy in the future within Sandvik will 
therefore need to focus on ways to create, not just add, value. 
 
 
                                            
78 “Do value constellations supersede value chains?” by Kippenberger, T. (1997) 
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5.4 - BENCHMARKING  
 
When it comes to benchmarking, the idea is basically that Sandvik compares a certain 
project, which is in this case the simulator-project, to others. Common for all 
benchmarking is that one compares the certain project to other projects that are seen as 
“successes”. This is done, to find the components that one has to add to or take away from 
the project in order to make it successful. By benchmarking its competitors, Sandvik could 
become more competitive, focus on improvements that are directly related to success, 
create movements in stuck projects and organizations, find resources and establish 
references to improvements outside the own organization etc.  
 
In this case, one of the most outstanding references would be a similar simulator-project 
conducted by Aurora College in Canada79. The college is the single world’s biggest user of 
the company Thorough Tec’s simulators and has a variety of simulators that can simulate 
mining environments for different machines from different producers such as Atlas Copco, 
Komatsu, Caterpillar etc. They have also different types of business models. One is the 
simpler one, that they have purchased simulators and charges the mining companies when 
they want to train their mining operators. Counting with a normal day, they have eight 
hours sessions with four people at the same time for a cost of USD$ 1500. That is USD$ 
46,88/hour/person or just USD$ 187,5/hour80. Compared to the costs in this thesis, one 
can take into account that this is even more expensive than Sandvik would charge, 
regardless machine and supplier. However, the costs presented earlier were based on a 
NPV=0, that is, a break even. Of course one would have to count with a higher cost since 
all companies want to make a profit. 
 
Another more unique business strategy from Aurora College is that they have let one or 
several mines fully invest in their own choice of simulator, placed it within the facilities of 
Aurora College and have access to it during daytime. This is the deal, the college stores it, 
provides the classes with instructors without charging the mine any fee apart from the 
instructor´s salary and maintenance of the machine. What is in it for Aurora College then? 
After a normal day of work, that ends around 16-18 o'clock, Aurora College gets private 
access to the simulator and can, by giving classes to other mines, companies and private 
clients, make money. This without have invested a dollar in the simulator in the first place. 
 
Both these strategies are proven rather successful and can therefore be used as reference 
projects when creating the new proposed value constellation business model for Sandvik 
Chile. This model is however more integrated, more like a combination of the two just 
mentioned. 
 
Another way of doing this, which one might take into account, is letting mining companies 
use the simulators for free. This has been conducted by e.g. Komatsu. The idea with this is 
that rather than charging operators, they train them for free. Later when the mining 
company is about to buy a mining construction machine, which one from which company 
will they buy? If 90% of their mining operators are already trained and know how to 
operate e.g. a Komatsu machine, the hard decision suddenly starts to clear. However, this 
might be quite expensive and there is no guarantee that the investment will be recovered or 
that the mining company would choose the certain provider just because this reason.  
 
                                            
79 www.auroracollege.nt 
80 Interview - Aurora College - Robert Ward 
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Parallels can be drawn. By looking at e.g. the old battle between Apple and IBM - rather 
than keeping their technology a secret, IBM got more successful by sharing its technology 
with the rest of the world, which was widely appreciated. The same thing happened with 
cassettes and CDs when e.g. Sony was a winner. Apparently sometimes it is better to share 
in order to receive. Maybe this would be the case for Sandvik. Especially in these hard 
times when mining companies are more reserved when it comes to buy new mining 
construction machines. 
 
By considering the facts that it is going well for e.g. Aurora College, one can use this 
information when applying the “Grounded Theory approach” described in ”The Good 
Research Guide” by Martyn Denscombe (2007, 3rd edition). This is an approach dedicated 
to generating theories and strategic models rather than start from a pre-decided theory. It 
emphasizes the importance of empirical fieldwork and links any explanation to practical 
situations in the real world. Some of the key points of the Grounded Theory approach are 
to develop an analysis/model with constant reference to fieldwork data and produce 
explanations that are recognizable to the subjects of research. Given the information that 
has been presented, enough basis data are provided to create a new and own strategic 
model – the value constellation model at Sandvik. 
 
As presented in the beginning, in chapter 3 – Data Collection – “Profitable with 
simulators?”, various companies and mines have had a very good experience of simulation 
which also has improved their profit and reduced their mishaps. This clearly enhances the 
question of benchmarking- whether to implement a simulator or not.  
 
5.5 - SWOT 
 
A brief SWOT will be presented with “Strengths” and “Weaknesses” as internal factors 
and “Opportunities” and “Threats” as external factors. The situation that will be 
investigated is the one given that Sandvik decides to go for the new value constellation 
model which involves four actors. 
 
(Figure 18 – SWOT - Value Constellation model at Sandvik) 
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5.6 – WAYS OF COLLABORATION FOR SANDVIK  
 
Given that the new model will be implemented, new ways of collaboration will be shaped. 
Costs, time and risk will be reduced at some level and Sandvik will also get access to new 
knowledge and technologies. In this case, the collaboration starts with a focus on a certain 
simulator project, but can in the future evolve into another and even more complex and 
profitable cooperation between Sandvik, the university/institution and the mining 
company.  
 
A certain joint development/strategic alliance would be created with Sandvik as the 
middleman. By teaming up, resources and knowledge can be combined and complete each 
other. A certain level of outsourcing/subcontracting will also occur. By doing this, cost and 
time will be reduced given that the university supposedly is more specialized and have a 
better conception and knowledge of the way to educate mining operators. This also, in a 
way, allows Sandvik to enter a new market. Sandvik would not just sell a machine but 
would also sell a more complete package with a further focus on the customer. 
 
As stated before, the companies often believe that collaborations in form of strategic 
alliances, outsourcing etc, can lead to positive sum gains in internal activities. This means 
that partners together can obtain much bigger mutual benefits than they could have 
achieved independently. However, when doing this, it is important for Sandvik to evaluate 
the potential collaborators carefully in order to find a proper fit and also to find a 
collaborator that they can really trust. Key elements of successful collaborations include 
high levels of interpersonal and inter-organizational trust, and efforts to maximize the 
organizational learning that can occur. 
 
 
5.7 – STAGE OF LEARNING 
 
With a simulator, the operators could, before using the machine in real life, become aware 
of the risks and dangers. Down- time, damage of machine and person would be reduced, to 
mention a few of the advantages. One can also see an operator as a product that is now 
applied by the Just-In-Time (JIT) strategy. This means that there is no “waiting time”. 
Once the operators arrive to the mine – they are already trained and at the point of start 
working. 
 
Regarding the training, preferable a team of four will be created. All participants will take 
advance theoretic classes followed by training sessions in the simulator. They will all get the 
chance to use the simulator, one at the time, but there will neither be a bottleneck, since the 
whole team will be active in different ways meanwhile. They will, by observing one and 
another, learn from other people’s mistakes and also frequently be asked questions. 
 
The theoretic part will be conducted with “blended learning”. This means a mixture of 
tutoring, individually reading, group discussions, short introduction movies etc. As shown 
before, the stages of learning will be: 
 
 Be introduced to it – The Sandvik team will get an introduction and an overview. 
They will preliminary be reading, having group discussions, using video clip and 
internet etc. 
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 Get to know more about it – Lectures from already experienced mining 
operators, further reading, more advanced group discussions, demonstrations, 
asking questions, relating to earlier learning experience etc. 
 
 Try it out – Then they will start using the simulator, observing one and another, 
learn from other people’s mistakes and also frequently be asked questions. 
 
 Get feedback - Informal and formal feedback from teachers and team members, 
regarding their performance in the simulator. 
 
 Reflect, adjust and try again – Mistakes will be corrected, further practice until 
the future operator knows how to operate the machine. This is also a stage where 
Sandvik might consider if the future operator is suitable for the job at all. 
  
 Use it! – The operators are ready for the next stage and will now try the mining 
machine in real life. 
 
By getting more familiar with different types of learning processes, Sandvik can more easy, 
after time, develop the most proper and suitable process for the company.  
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CHAPTER 6 - PROPOSALS 
 
 
 
Here the proposals for the implementation will be presented along with 
suggestions for Competence Development programs. Financial support from the 
government/foundations will also be proposed along with suggested business and 
implementation model, based on theoretical facts/books. 
  
 
“Strategy is the art of creating value. It provides the intellectual frameworks, conceptual 
models, and governing ideas that allow a company's managers to identify opportunities for 
bringing value to customers and for delivering that value at a profit. In this respect, strategy 
is the way a company defines its business and links together the only two resources that 
really matter in today’s economy: knowledge and relationships or an organization’s 
competencies and customers.”81 
 
6.1 – “SERVICE IN ACTION”? 
 
This is a phrase that has been with Sandvik for a long time. A complementary phrase could 
be “Strategy into action”, which means that a strategy is not just a good idea, statement or a 
plan. It is also meaningful when it really gets executed. Will Sandvik then implement a new 
simulator strategy and take it into action? 
 
By quickly studying the competitors, one can confirm that most of the major companies 
use several types of simulators. In terms of benchmarking, to have the same benefits as the 
competitors, Sandvik should also consider acquiring simulators. One should be aware of 
that all the calculations and costs are conducted and collected before the financial crisis and 
might have changed. However, assuming that the crisis has affected all companies, the 
relations should remain about the same, that is, the former cheapest one is still the cheapest 
and the former most expensive is still the most expensive etc.  
 
Most simulator providers do not offer collaboration after the development of the simulator 
– they just sell the machines. Broadly speaking, one can see that the cheapest way to get a 
quick and advanced simulator would be to contract a company rather than a university. 
Passing through the alternatives, the most prominent in terms of cost, delivery time, quality 
and reputation would be contracting Inmersio in the case of the LHD. This would have, 
given the best scenario, a payback of 4,5 years, with a break even (NPV = 0), when 
counting with a “useful life of investment" of 5 years. The “payback-project completion” is 
4,1 years, which is a result of the rapid delivery from the company (4 months). The 
"standard rate per day” is USD$ 247,97, which is the cost Sandvik has to charge their 
customers every day, in order to have a break even. Finally, the ”cost/person/hour” is 
USD$ 31.  
 
Regarding the Jumbo, the most outstanding company is Aitemin/ Fund-Barredo. In the 
best scenario, the payback is 4,4 years and the “payback-project completion " is 3,4 years. 
The implementation time is 13 months and the “standard rate per day” is USD$ 233,47 - 
which is the cost Sandvik at least has to charge their customers every day in order to have 
an NPV=0. 
                                            
81 “From Value Chain to Value Constellation: Designing Interactive Strategy” by Normann, R., & Ramírez, R. (1993, July) 
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Some companies offer both machines (LHD and Jumbo). If Sandvik wants to buy 
additional or more than one Jumbo, the best alternative would be to instead buy them from 
Inmersio. The explanation for this is that after the first constructed/developed Jumbo, 
Inmersio no longer charges for the initial development, USD$ 88.500, so the total cost of a 
Jumbo would instead only be USD$ 244.500 - which is a better cost than the one from 
Aitemin/ Fund-Barredo (USD$ 306.000). Inmersio also gives additional discounts for 
simultaneous major purchases over two units. 
 
That is, when it comes to buy a simulator, based on cost and delivery time, 
Inmersio is the best one regarding the LHD and Aitemin/ Fund-Barredo regarding 
the Jumbo. When buying more than just one Jumbo, the best way is then to buy 
both types of simulators from Inmersio. 
 
Another, bigger and better known company within the Sandvik organization is Thorough 
Tec, which offers relatively cheap machines with the ability to add kits to the base. This 
would result with a total cost of USD$ 850.500 for both machines. By judging from the 
table, the company is second in line to provide the cheapest machines when it comes to 
both LHD and Jumbo. However, one should take into account that larger firms often have 
already established a well functioning routine to create the machines and therefore might 
be more reliable regarding complicating things, changing the budget, postponing the 
delivery date etc. That is, one may pay more, but it might be worth it. "You pay for 
quality." 
 
Counting with one of each kind of simulators for Sandvik, Chile, the total 
investment would be USD$ 308.935 for the LHD and USD$ 372.878 for the Jumbo, 
given that Sandvik chooses the simulators just based on the cost. Sandvik would 
then have monthly costs of USD$ 23.264 for the LHD and USD$ 19.984 for the 
Jumbo. The monthly revenue would be USD$ 27.937 for the LHD and USD$ 26.305 
for the Jumbo (the first year, later one assumes that both the income and the costs 
will rise some). 
  
These calculations and budget proposals represent implementations of the most advanced 
simulators. Sandvik should also consider simpler implementations that just require 
computers and normal keyboards, e.g. products from the company Simlog. Their products 
could very well serve as complements to the more advanced simulators and could be useful 
for the trainees when they are waiting for their turn in the advanced simulator. However, 
the idea is that, even though a simulator can just be operated by one person at the time, the 
rest of the trainees should be participating by looking and learning.  
 
6.2 – WHY ACQUIRE A SIMULATOR? 
 
Is it reasonable? Given the information and examples provided earlier in this thesis, one 
can both conclude that the current users of simulators are satisfied with the results and 
have also been able to reduce initial costs, damage, down-time etc. They have also been 
able to increase their productivity and can strongly recommend simulators. 
 
Regarding the price, Sandvik would have to do a thorough market investigation in order to 
find out if the prices Sandvik would charge are considered cheap or too expensive. In 
comparison to e.g. Aurora College, the prices would be considered cheap – and despite 
this, it still seems to go well for Aurora College. However, it may be misleading to compare 
Aurora College to Sandvik since they do not actually sell mining machines as Sandvik does. 
But it is still in Sandvik´s interest, just as Aurora College, to provide profitable simulation 
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services. It would be important for Sandvik in initial phases that the investment ends up 
lucrative, but in the future Sandvik would maybe have to acquire simulators even though it 
does not give them a particular profit directly related to the simulator. This because the 
simulation-offer may come to be a complimentary must when a customer acquires a mining 
machine in order to achieve a sufficient competitive advantage. Maybe the simulation-
service will no longer be seen as an additional and optional service, but as a demand that 
the customers expect from the companies to even be considered as a potential provider of 
the machines? Maybe Sandvik has to include the simulation-cost in the price for the mining 
machine in the very beginning?   
 
If one examines the simulation cost versus the training effectiveness, one can confirm that 
a simulator provides a very real picture of the reality for the amount of money. Most of the 
companies are able to simulate an environment that corresponds with 80% of a real 
environment (100% would be exactly as in real life, which is of course almost impossible).  
 
 
 
(Figure 19 – Simulation Cost vs. Training Effectiveness)82 
 
As presented in the figure above, when the training effectiveness reaches around 80%, the 
line takes a sharp turn and the cost of simulation equipment increases quickly. That is why 
most of the companies try to locate themselves at 80%, with really good 
simulation/training effectiveness but still with focus on the cost.  
 
The last figure to the right shows a 
simulator´s areas of usage (brown circle) 
where the technical training is the main 
focus (red circle).  
 
 
 
 
 
(Figure 20 – Simulation Uses and Levels)83 
                                            
82 Interview - Thorough Tec – Robin Swanepoel 
83 Ibid 
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6.3 – CONSTELLATION OR ON THEIR OWN? 
 
“A constellation is a coherent set of two or more actors who cooperate to create value to 
their environment84”. In previous parts, the best ways of purchasing simulators have been 
presented. That is also where it can end, in a simple strategic model where Sandvik just 
buys the simulator and charge their customers for using it. But why end there when it can 
be even more advantageous in form of collaborations, new markets and knowledge, better 
margins etc.  
 
Strategies like mobile manufacturing, mass customization, focused factories, flexible 
manufacturing, or customer relationship management are being seen as viable weapons in 
today’s competitive landscape. These approaches follow a new view of value generation, 
based on a strong integration of the customers. Their objective is differentiation by 
understanding better each customer’s needs and in this way, increase customer loyalty85. 
Customer integration can also be defined as a form of industrial value creation where “the 
consumers take part in activities and processes which used to be seen as the domain of the 
companies”.  
 
In the proposed value constellation business model shown beneath, four actors will 
together shape an integrated and close collaboration. Participating in a networked value 
constellation does however increase the complexity of an organization’s environment, 
making correct and deep understanding of the organization more complex. One should 
answer the following questions: Is Sandvik able to differentiate itself from the competition 
while being part of the existing business value constellation? Does the strategic position of 
Sandvik aid in creating competitive advantage over the competition? 
 
 
(Figure 21 – Value Constellation model at Sandvik) 
                                            
84 www.wikipedia.com  
85 “Economies of interaction and economies of relationship; value drivers in a customer centric economy” by Frank T. 
Piller (2002) 
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By looking at different parts of the triangle one can see that there are different types of 
relationships between different actors.  
 
Starting with the relationship between the government and Sandvik. The idea is that 
Sandvik, by fulfilling the requirements of the many different funds and finance support, 
can get sponsored in the purchase of the simulator and also for educating people. While 
the investment in the simulator is a onetime cost, the constant educational actions from 
Sandvik´s and the university´s part, are something that Sandvik could benefit from in a 
long-term. Since Sandvik, in collaboration with a university/institution, is educating the 
fellow citizens in Chile, obviously the Chilean government will find in their interest to fund 
the simulator project. There might be a chance to also get more support from the 
government in light of that Sandvik now will have a closer relationship with a big mining 
company, which is in many cases, own by the government itself. Besides that Chileans will 
be educated, the actors also give back to the government in form of taxes etc. The most 
suitable funds/support that Sandvik should apply for in this matter is presented further 
down.     
 
The most interesting relationship is the one with university/insitution – Sandvik – mining 
company. The proposed idea here is that Sandvik and the mining company share the costs 
for the simulator/simulators which they then place within the university/institution. In this 
way, a closer collaboration is formed between Sandvik and their customer, the mining 
company. Since the mining company now have invested in the simulator, which obviously 
simulates Sandvik´s mining machines, the company no longer have good excuses enough 
to buy simulators from other companies, rather than from Sandvik. The mining company 
would be the main user of the simulator, but relatively their investment. They will be 
indirectly forced (on a profitable way for the mine as well) to buy the machines from 
Sandvik. This would be cheaper for them than to buy a machine from another company 
and then find a simulator, maybe at Aurora College, to educate their operators, where they 
will charged much more. 
 
Given that Sandvik would have invested half of it, they are entitled to half the time when 
they either can charge other mining companies for their simulator services or might even, if 
needed, allow the mining company, that owns the half of it, to use it and charge them 
instead (preferably not as much as Sandvik would charge other mining companies – 
“outsiders”). 
 
After working hours, this is when the university can make their profit by giving classes to 
other outsiders, other mining companies and clients. They can also use this time in an 
educational way and educate future mining students, as a part of their education/program. 
 
Sandvik will on this way, besides the profits from simulator classes, sell more machines to 
the mining company given the closer collaboration and the fact that the mine would have a 
swap-cost, which would mean that they would lose money by changing provider of the 
mining construction machines. Sandvik can also offer discounted or included simulator 
lessons to mining companies that consider purchasing a machine. Another advantage is 
that the mining students those are being educated by the university and use the simulator 
after working hours will be familiar with the Sandvik mining construction machine. Some 
day they will be employees and their employer will be considering a purchase of a mining 
construction machine. He will then more likely buy a machine from Sandvik since his 
workers are already familiar with the one from Sandvik. It is after all where Sandvik makes 
the big money – by selling mining construction machines. 
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One can with this information, based on examples and references, confirm that Sandvik is 
able to differentiate itself from the competition while being part of the existing business 
value constellation and that the strategic position of Sandvik aid in creating competitive 
advantage over the competition, as questioned before. 
 
In order to achieve this goals and this value constellation strategic model, Sandvik 
has to fulfill and complete some tasks and challenges such as: 
 
 Get a mining company on board – Convince the mining company to take part of 
the project/value constellation – e.g. world´s biggest underground mine that is 
located just outside Santiago de Chile- “El Teniente”. 
 
 Find a willing university/institute – Persuade a university to fulfill and take care 
of the presented tasks/challenges – e.g. Pontificia Universidad Católica.  
 
 Buy the simulator – With assistance from the mining company, buy a LHD from 
Inmersio or a Jumbo from Aitemin/Fund-Barredo. If deciding to buy more than 
just one Jumbo – buy both types from just Inmersio. 
  
 Apply for financial support – Support and funds from the government. 
  
 Put strategy into action! – Form the strategic value constellation model in real 
life!  
 
 Spread the word! – A step in the future, given that the strategic business model 
was successful. Persuade other mining companies and universities to create a bigger 
and even global network. It is always easier after the first one has proven to be 
successful. There is also room for future developments and the possibility to take 
the projects and business models to another level. 
 
  
 
6.4 – OTHER ADVANTAGES 
 
By further looking into the pros and cons with the strategic business model one can find 
other advantages with the action, such as a possible increase of the Goodwill. This, which 
is a part of Sandvik´s intangible assets, represents the excess of the cost of the business 
combination over the net fair value of the identifiable assets, liabilities and contingent 
liabilities recognized. Goodwill is measured at cost less any accumulated impairment losses 
and was tested for impairment at balance sheet date 31 December 2008. The total value of 
Sandvik´s goodwill was calculated to 9,83 billion SEK (8,93 billion SEK the year before), 
where Sandvik Mining and Construction had the total carrying value of 3,86 billion SEK 
(Exploration 0,40; Extec/Fintec 1,09; Business area level 2,37)86. 
 
By implementing the new business model, SMC would show the market and its 
stockholders that they can expand, enter new markets and put an even bigger focus on the 
customer. These are actions that probably would increase the value of the goodwill, given 
that Sandvik now consolidates its trademark, position and slogan - “Service in action”. 
 
                                            
86 Sandvik Annual report 2007/2008 and Sandvik Annual report 2008/2009  
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One aspect that is highly valued within the Sandvik group is preventing accidents by having 
a good perception and awareness. There are specifically two specific rules/phrases within 
Sandvik Chile: “Toma 5” and “Cuasi”. The first one, which means “take 5” is a personal 
risk assessment rule that implies that the worker takes a moment an simulates the situation 
in the head by going through five points before starting; 1. Stop! (and think); 2. Spot the 
hazards; 3. Assess the risk; 4. Make the change; 5. Resume work.  
 
The other one, ”cuasi”, originate from the word ”casi” which means “almost”. That is, a 
Sandvik employee is obligated to report a happening or a hazard, which might in the future 
cause an accident even if it has not happened so far. The point with mentioning these two 
is to emphasize that Sandvik is keen about the safety and security, which is one of the main 
reasons for purchasing a simulator. The ”take 5” action could also be implemented in the 
tutoring – first in the theoretically part, but also in the simulator where the instructor can 
test the operator. 
  
 
6.5 – FINANCIAL SUPPORT 
 
An investigation about the financial support from the government and funds has been 
conducted in order to find suitable aid for the simulator investment. Some of the funds suit 
well for the inversion while others are funds less likely to obtain. But given that one can 
bias/reform the goals and the factors of the inversion, there are good possibilities to take 
part of some of these funds as well. Basically the most prominent and promising funds are 
provided by: “la Corporación de Fomento a la Producción” (CORFO), “el Ministerio de 
Planificación and el Ministerio de Educación”, “la Comisión Nacional Científica y 
Tecnológica” (CONICYT) through “el Fondo Nacional de Desarrollo Científico y 
Tecnológico” (FONDECYT). More specific:  
 
Fondo de Cooperación Chile – Suecia (Fund for cooperation Chile- Sweden) 
 
The fund can finance up to 50% of the project. They especially support development of 
techniques/technology – just as much projects in development as investigation. This, given 
that the goal is to increase the competitiveness of the company through implementing this 
certain new technology. The fund also finances education programs and technical 
assistance that could reinforce the competence within the company. 
Companies, universities and similar, can apply for the fund, just as long as they have:  
1. A project that involves a participation of Swedish and Chilean companies and/or 
institutes, to develop business alliances and to transfer or develop more technology, 
methods and new solutions to enhance their competitive capacity.  
2. Suitable technical, administrative and financial capacity to execute the project.  
 
Sence 
 
Sence administrate education and employment on a national level. The companies can 
deductible invest a sum in education, equivalent to 1% of the anual salary payed out to the 
workers. Thus, with higher salary-costs to the worker, the more they can discount in 
education. However, there is a base limit, which they have to exceed to be able to make the 
discount. At the moment, Sandvik is already using the support of Sence, which contribute 
with around 8 USD/hour/worker. It may be worthwhile, looking into the possibilities of 
obtaining even more, given that an investment in the simulator and operators will occur.  
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La Comisión Nacional Científica y Tecnológica (CONICYT) and FONDEF- 
Investigación y Desarrollo 
 
The aim of these funds is to promote the linkage and association of institutions engaged in 
research and development in the country with national or foreign producers and marketers 
of products, processes and services. The development of a simulator or a prototype of a 
simulator could be presented as a draft to FONDEF R&D in order to get the best pilot 
scheme, based on thorough scientific and technical studies. This project would be 
presented by a university or research institute that has competence within the subject and 
can co-finance the project up to 15% of the total cost the project together with Sandvik. 
Thus, CONICYT / FONDEF cannot fund companies directly and collaboration with a 
university/institute would be necessary.  
 
FONTEC: Fondo Nacional de Desarrollo Tecnológico y Productivo 
 
The National Fund for Technological and Productive Development, FONTEC, aims to 
promote, guide, fund and finance the implementation of technological innovation projects, 
related technology transfer, implementation of technological infrastructure and, in general, 
encourage all stages of project development from an innovative process, carried out by 
productive enterprises for goods and services. 
 
FDI: Fondo de Desarrollo e Innovación Tecnológica 
 
The mission of this instrument is to promote the development of initiatives that contribute 
substantially to the generation and management processes of innovation and technological 
changes in areas of strategic impact on economic development and social development.  
The fund´s resources are allocated after the completion of design and bids for the 
execution of specific topics, that are referred to the following areas: development and 
adaptation of new technologies, dissemination and transfer of technologies to companies 
and institutions in Chile; development of technological capabilities necessary to generate 
and manage technological change, and improvement of markets related to the development 
of national innovation system. 
 
CORFO-Apoyo a Negocios Tecnológicos  
 
Offers subsidy that supports the implementation of goods or services obtained through 
R&D activities with intentions to take it to the public market. Up to 70% of the total 
project cost can be obtained, with a limit of $ 50 million. 
 
CORFO-Innovación Empresarial Individual  
 
Subsidy that supports projects aimed to generate innovations within goods, services, 
processes, or marketing methods and organizational approaches that also involve greater 
risk. Up to 50% of the total project cost can be obtained, with a limit of $ 400 million. 
 
CORFO- Consorcios Tecnológico Estudios de Preinversión  
 
Supports the realization of key activities to create technology groups with specific 
innovation projects. Up to 80% of the total project cost can be obtained, with a limit of $ 
30 million. 
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CORFO- Consorcios Tecnológicos Desarrollo  
 
Subsidy that supports innovations based on new technological developments, with a clear 
market orientation and a high risk, whose feasibility depends on the establishment of a 
technology: a set of associated companies-among themselves or with universities or 
institutions with technological capacity to make R&D activities. Up to 50% of the total 
project cost can be obtained, with a limit of $ 600 million. 
 
CORFO- Subsidio a Programas de Capacitación de Alta Especialización - Alta 
Tecnología  
 
Grant to support the development of a training program with advanced specialization. The 
company that wants to take part of the grant has to reach an investment equal to or greater 
than $ 500.000. The grant would cover up to 50% of the cost of a training program with 
advanced specialization, with a limit of $ 100.000, which must be submitted by the 
company that develops the investment project. 
 
CORFO- Subsidio a la Formación de Recursos Humanos Alta Tecnología  
 
Grants to subsidize the cost of a skills development plan, required by a new investment 
project. Sandvik would in this case have to have an investment equal to or greater than $ 
500.000. The amounts that can be obtained are indicated below for each employee:  
 
a) The Customer Service Centers, Shared Service Center Repair, Assembly, Distribution 
and Logistics, up to 25% of annual salary, with a limit of $ 5.000. 
b) Center for Information Technology and Software Development, Knowledge Centers, 
Center for Integration and Technological Development and Research Technology, up to 
50% of annual salary, with a limit of $ 25.000.  
 
CORFO- Subsidio a la Inversión en Activos Fijos Inmovilizados Alta Tecnología  
 
Support for the materialization of investments in fixed assets. Also here Sandvik would 
have to invest equal to or greater than $ 500.000. The amount of the grant may not exceed 
40% of investment in fixed assets with a limit of $ 2.000.000 for foreign companies, and $ 
500.000 for domestic firms applying through “la Dirección Regional de CORFO 
Valparaíso”.  
 
CORFO- Subsidio a la Facilitación de la Puesta en marcha Alta Tecnología  
 
Subsidy that supports the definition and development of innovative business projects with 
high growth expectations. With an investment equal to or greater than $ 500.000 the 
maximum amount granted can be up to $ 30.000. 
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6.6. – COMPETENCE DEVELOPMENT PROGRAMS 
 
Regarding the collaboration with universities, due to the investigation, the universities that 
have shown most interest in the project are Universidad de Santiago (USACH) and 
Pontificia Universidad Católica (PUC). As presented, the idea is to educate future mining 
construction operators sent out by the mining companies, but also to educate future 
mining students. They might have the sessions incorporated in their already existing 
program or can be chosen as optional, given that the university approves it. The ones who 
will pass the course with extraordinary results can be sent directly as candidates to the 
Human Resources department within Sandvik or the mining company etc. 
 
Since giving educational classes are operational actions, Sandvik and the university can try 
different ways of implementing the educational parts in order to find the best one. The 
most important difference between an operational and a strategic decision is the time. A 
strategic decision, such as the whole value constellation model, requires careful planning 
and often sets a time-frame of many years while an operational decision has often short 
feedback loops in which the good or bad results of decisions are known fairly quickly. One 
can try something, observe the results, and make corrections since mistakes are not too 
costly. Given that the education model implies a number of operational decisions, several 
habits are important to consider:  
 
 Attend to details and follow-through – The key to improvement for the 
educational process is to make sure one is in control of the process and to track 
very carefully what happens as the process changes. 
  
 Monitor near-term performance – The near term is what matters, since the 
feedback loop is short. A succession of good near-term actions will result in a good 
long-term result.  
 
 Ignore uncertainties – One will learn the uncertainties fastest by acting and by 
observing the results. Uncertainty is treated either as statistical variation to be kept 
within controlled limits or as a set of minor obstacles to be overcome.  
 
 Avoid alternatives – In high feedback situations, it is better to follow the rule 
“ready, fire, aim” than the rule “ready, aim, fire”. If one misses the first time, try 
again. Contemplating alternatives could lead to unnecessary delay. But obviously 
Sandvik/the university should start from an already well formed and planned 
education model/plan87. 
  
A proper education program could e.g. consist of 8 hours theory, 24 hours in the simulator 
and finally 8 hours of practice in a real mining construction machine. 
 
 
  Hours   
Theory 8 20 % 
Simulator 24 60 % 
Practice 8 20 % 
TOTAL 40 100 % 
(Table 2 – Education model for mining operators in Chile) 
                                            
87 “The Smart Organization – Creating Value through Strategic R&D” by David and Jim Matheson (1998) 
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6.6.1 - Education model - Theory 
 
As seen in the proposed education model above, an eight hours theoretic part will start the 
program. Here, the teachers could use themselves of “blended learning” which is a mixture 
of different learning methods, techniques and resources88. The idea is to involve all senses 
when learning. With this method it is important that the operators have easy access to 
different learning resources in order to apply the knowledge and skills they learn under the 
supervision. This gives operators and teachers an environment to learn and teach more 
effectively. Blended learning increases the options for greater quality and quantity of human 
interaction in a learning environment, i.e., it increases the potential impact on the 
participant.”The magic lies in the mixture”. Examples of this are tutoring, workshops, 
reading, watching educational movies etc. During classes, it is also important to have a 
lecture part, discussion part but also give a small entertaining social part, in order to keep 
the operators alert, motivated and focused. 
 
6.6.2 - Education model – Simulation 
 
With 24 hours, this is the biggest part of the education program. The simulation will 
involve three characters; an administrator, an instructor (trainer) and a student (trainee). Of 
course, the rest of the group will be passively observing. System access for all user types is 
authenticated by supplying both a user identifier and a password. The functionality and 
associated navigation options available are based on the user. 
 
The administrator will have full access to all system functionality, will be able to create new 
user accounts, modify already existing user accounts, deactivate or activate training 
scenarios and generate all available system reports. The trainer on the other hand, will just 
have read-only access to trainee accounts and will be able to set training scenario access and 
modes for trainees. The trainer will also be able to generate reports on trainee progress and 
assessment results. The trainees only have access to those training scenarios assigned to 
their individual accounts by an administrator or a trainer.  
 
At the same time, as a complement or an extra exercise, the operators can use themselves 
of simpler computer-based training, which has a significantly lower cost profile when 
compared to simulators. However in spite of the relative cost advantages, computer-based 
training is repeatedly criticized due to a lack of flexibility and responsiveness. 
 
A big advantage with a simulator is that it can simulate different scenarios. The training 
environment is therefore not affected by the environment outdoors that would maybe 
restrain a training session with the real mining machine. Scenarios will be chosen based on 
the operator’s credentials and what the trainer/administrator finds suitable. A number of 
scenarios and stages will be eligible, e.g. such as; 
 
 Tutorial - The tutorial will help the operator through a typical training scenario, 
focusing on system navigation and the ways in which an operator will interact. 
 
 Launch scenario - The operator selects a proper training scenario by himself. 
 
 Briefing - The scenario briefing is a screen displayed after the operator launches a 
scenario. It lists the tasks assigned to the operator and also the typical time for 
executing the tasks. 
                                            
88 “Blended learning” – by Gloria Troncoso (2008) 
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 Debriefing - When the operator has completed a training session, he will receive a 
debriefing report which will detail the steps the operator took during the session 
and the amount of time taken in each step. It will also display an optimal task map 
for the scenario showing the best way to achieve the tasks and the ideal time each 
task would take. The operator, together with the trainer/administrator can later use 
this report to make a comparison of how he achieved the task with the optimal 
solution. 
 
 Interaction Review - Trainers will also be able to review an operator’s interaction 
with a scenario as a list of events and then launch the scenario from the point of 
deviation from the optimal interaction path. In this way a trainer will be able to 
walk the operator through the scenario and discuss, with the trainer, the decisions 
they are making.  
 
 
There will be three kinds of interaction modes; coached mode, practice mode and 
assessment mode. In the coached mode the operator will receive the highest level of 
assistance using instruction text and feedback. In the practice mode the amount of 
instructions and feedback will be reduced, leaving the operator to work through the 
scenario virtually unassisted. The operator will also have fewer restrictions in terms of 
component interactivity. The last mode, the assessment mode, will deliver the scenario 
without providing any assistance to the operator89. 
 
 
6.6.3 - Education model – Practice 
 
Once the operators are done with the theoretic and simulator part, an eight hours practical 
part follows. This will be executed by training in a real mining machine. However, the 
operator is now already familiar with the machine and should not have any bigger problems 
with operating it. 
 
In all these steps, it is recommended that it exists an available competence bank, preferably 
on the Internet or within the company/university network, which the operators can take 
part of under and after their training sessions. Once an operator feels that he has forgot 
something or wants to refresh his memory/skills, he will be able to enter the competence 
bank and read about it. There should also be displayed the latest news/happenings and 
information related to the region that the operators should work in and also related to the 
operator´s specific assignments. The information should be displayed as concisely as 
possible so the operators do not find it lengthy to read. Within this well structured network 
there should preferable exist searching alternatives, lectures/training tools, knowledge tests, 
forum etc. 
 
 
 
 
                                            
89 “Bridging the Gap between Simulators and CBT” by Kym Peckham (Catalyst Interactive) 
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CHAPTER 7 - CONCLUSIONS 
 
 
 
The conclusions summarize the findings of the analysis in reference to the purpose 
stated in chapter one. First, the challenge is presented, then the suggestions are 
quickly presented along with the most outstanding alternative for both the 
implementation and for ways of apply a new training/competence program within 
Sandvik Chile.  
 
 
“A single company rarely provides everything nowadays. Instead, the most attractive 
offerings involve suppliers and customers, allies and business partners, in new 
combinations. As a result, a company’s principal strategy task is the reconfiguration of its 
relationships and business systems”90. 
 
7.1 – THE CHALLANGE 
 
With a tough competitive environment and a hard financial crisis, all units and departments 
within the companies have to keep up with the market and its demands. Every time 
Sandvik sells a machine to a mine or a mining industry, the buyer faces the fact that they 
normally have to educate their operators from scratch. This, implicitly, means a period with 
high risks of failures and mistakes. Training with valuable equipment for the first time 
implies risks of damaging the equipment, regards to the lack of knowledge of how to use it. 
It will also imply a danger to the coworkers. With an occupied machine, the time that this 
machine actually could be put into real use, is also being lost. How can Sandvik solve this? 
 
7.2 – STRATEGY INTO ACTION 
 
This phrase means that a strategy is not just a good idea, statement or a plan. It is 
meaningful when it really gets executed. Will Sandvik then implement a new simulator 
strategy and take it into action? 
 
The fact that one can simulate an environment/happenings has been with the industry for 
a while. These advanced simulators can create an almost perfect working-environment 
which allows the operators to get a better perception and awareness before they actually 
realize their job in real life. This pre-taste, will consistently prepare the mine-operators and 
can reduce the risk of mishaps. They will also be more aware of the risks and dangers. The 
operator will, just as a Just-In-Time product, go directly from simulation into real 
production without wasting significant time on practicing with the machine, that is, the use 
of the machine and the production time will be optimized. The company will also be able 
to evaluate the operator before letting him into the mine. Maybe he is not even proper for 
the job?   
 
An investigation was conducted for Sandvik, to see if there was a profitable way of 
implementing simulators and also help their already existing and new customers optimize 
and secure their procedure. Although there is little hard evidence, there are strong 
indications that significant benefits can be achieved through the use of simulators.  
                                            
90 “From Value Chain to Value Constellation: Designing Interactive Strategy” by Normann, R., & Ramírez, R. (1993, July) 
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By studying the competitors, one can confirm that most of the major companies use 
several types of simulators. In terms of benchmarking, to have the same benefits as the 
competitors, Sandvik should also consider acquiring simulators.  
 
The current operating machines, provided by SMC, are mainly the “LHD” and “JUMBO”. 
Purchasing a simulator for an LHD results with a "standard rate per day” of USD$ 247,97, 
which is the cost Sandvik has to charge their customers every day, in order to have a break 
even. This can also be seen as the ”cost/person/hour” which is USD$ 31. The company 
best providing it is called Inmersio. Regarding the Jumbo, the most outstanding company is 
Aitemin/Fund-Barredo and the “standard rate per day” is USD$ 233,47. 
 
Thus, when it comes to buy a simulator, based on cost and delivery time, Inmersio 
is the best one regarding the LHD and Aitemin/Fund-Barredo regarding the 
Jumbo. When buying more than just one Jumbo, the best way is then to buy both 
types of simulators from Inmersio. 
 
Another, bigger and better known company that provides simulators within the Sandvik 
organization is Thorough Tec, which offers relatively cheap machines with the ability to 
add kits to the base. One should take into account that larger firms often have already 
established a well functioning routine to create the machines and therefore might be more 
reliable regarding complicating things, changing the budget, postponing the delivery date 
etc. That is, one may pay more, but it might be worth it. "You pay for quality." 
 
Counting with one of each kind of simulators for Sandvik, Chile, the total 
investment would be USD$ 308.935 for the LHD and USD$ 372.878 for the Jumbo, 
given that Sandvik choose the simulators just based on the cost. Sandvik would 
then have monthly costs of USD$ 23.264 for the LHD and USD$ 19.984 for the 
Jumbo. The monthly revenue would be USD$ 27.937 for the LHD and USD$ 26.305 
for the Jumbo (the first year, later one assumes that both the income and the costs 
will rise some). 
 
These calculations and budget proposals represent implementations of the most advanced 
simulators but with a simple strategic business model. Sandvik should also consider simpler 
implementations that just require computers and normal keyboards, e.g. products from the 
company Simlog. Their products could very well serve as complements to the more 
advanced simulators and could be useful for the trainees. 
  
7.3 – IS IT REASONABLE?  
 
Given the information and examples provided earlier in this thesis, one can both conclude 
that the current users of simulators are satisfied with the results and have also been able to 
reduce initial costs, damage, down-time etc. They have also been able to increase their 
productivity and can strongly recommend simulators. Regarding the price, Sandvik would 
have to do a thorough market investigation in order to find out if the prices Sandvik would 
charge are considered cheap or too expensive. In comparison to e.g. Aurora College, the 
prices would be considered cheap – and despite this, it still seems to go well for Aurora 
College.  
 
If one examines the simulation cost versus the training effectiveness, one can confirm that 
a simulator provides a very real picture of the reality for the amount of money:  
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(Figure 22 – Simulation Cost vs. Training Effectiveness) 
 
As presented in the figure above, when the training effectiveness reaches around 80% 
(100% would be exactly as in real life, which is of course almost impossible), the line takes 
a sharp turn and the cost of simulation equipment increases quickly. That is why most of 
the companies try to locate themselves at 80%, with really good simulation/training 
effectiveness but still with focus on the cost.  
 
7.4 – HOW TO PROCEED? 
 
Strategies like mobile manufacturing, mass customization, focused factories, flexible 
manufacturing, or customer relationship management are being seen as viable weapons in 
today’s competitive landscape. These approaches follow a new view of value generation, 
based on a strong integration of the customers. Their objective is differentiation by 
understanding better each customer’s needs and in this way, increase customer loyalty. The 
goal is not to create value for customers but to mobilize customers to create their own 
value from the company’s various offerings. In the proposed value constellation business 
model shown beneath, four actors will together shape an integrated and close 
collaboration. Participating in a networked value constellation does however increase the 
complexity of an organization’s environment, making correct and deep understanding of 
the organization more complex. 
 
(Figure 23 – Value Constellation model at Sandvik) 
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The advantages with the model, which has been thoroughly presented in the 
“proposal chapter”, can quickly be mentioned; Sandvik can take part of more funds 
and financial support; Sandvik can, by sharing the simulator costs with the mining 
company, create closer collaborations with the actors in the model; Sandvik can 
hopefully sell more mining machines; the mining company will indirectly be forced 
(on a profitable way for the mine as well) to buy the machines from Sandvik (swap-
cost etc); Sandvik can train operators from other mining companies; outstanding 
mining students from the university can easier be noticed by the mining company 
and Sandvik; students that will become future mining operators will be used to 
Sandvik´s machines and prefer these which will influence their mining company 
when it comes to a new purchase of a machine. 
 
One can with this information, based on examples and references, confirm that Sandvik is 
able to differentiate itself from the competition while being part of the existing business 
value constellation and that the strategic position of Sandvik aid in creating competitive 
advantage over the competition. 
 
In order to achieve this goals and this value constellation strategic model, Sandvik 
has to fulfill and complete some tasks and challenges such as: 
 
 Get a mining company on board – Convince the mining company to take part of 
the project/value constellation – e.g. world´s biggest underground mine that is 
located just outside Santiago de Chile- “El Teniente”. 
 
 Find a willing university/institute – Persuade a university to fulfill and take care 
of the presented tasks/challenges – e.g. Pontificia Universidad Católica.  
 
 Buy the simulator – With assistance from the mining company, buy a LHD from 
Inmersio or a Jumbo from Aitemin/Fund-Barredo. If deciding to buy more than 
just one Jumbo – buy both types from just Inmersio. 
  
 Apply for financial support – Support and funds from the government. 
  
 Put strategy into action! – Form the strategic value constellation model in real 
life!  
 
 Spread the word! – A step in the future, given that the strategic business model 
was successful. Persuade other mining companies and universities to create a bigger 
and even global network. It is always easier after the first one has proven to be 
successful. There is also room for future developments and the possibility to take 
the projects and business models to another level. 
 
Given that the new model will be implemented, new ways of collaboration will be shaped. 
Costs, time and risk will be reduced on some level and Sandvik will also get access to new 
knowledge and technologies. In this case, the collaboration starts with a focus on a certain 
simulator project, but can in the future evolve into another and even more complex and 
profitable cooperation between Sandvik, the university/institution and the mining 
company.  
 
“The secret of value creation is building a better and better fit between 
relationships and knowledge”. 
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It is important to realize that Sandvik takes the part as middleman, rather than letting the 
university and the mining company have their own isolated collaboration. In this way, 
Sandvik will be paid for the services and education at the same time as a better and 
stronger relationship is shaped between Sandvik and the university as well as between 
Sandvik and the mine. This tight relationships allows feedback and custom made offerings. 
This also, in a way, allows Sandvik to enter a new market. Sandvik would not just sell a 
machine but would also sell a more complete package with a further focus on the 
customer. Some of the pros and cons with the model can be seen in the SWOT:  
  
 
 
(Figure 24 – SWOT - Value Constellation model at Sandvik) 
 
 
7.5 – FINANCIAL SUPPORT AND COMPETENCE DEVELOP PROGRAMS 
 
An investigation about the financial support from the government and funds has been 
conducted in order to find suitable aid for the simulator investment. Some of the funds suit 
well for the inversion while others are funds less likely to obtain. But given that one can 
bias/reform the goals and the factors of the inversion, there are good possibilities to take 
part of some of these funds as well. Basically the most prominent and promising funds are 
provided by: “la Corporación de Fomento a la Producción” (CORFO), “el Ministerio de 
Planificación and el Ministerio de Educación”, “la Comisión Nacional Científica y 
Tecnológica” (CONICYT) through “el Fondo Nacional de Desarrollo Científico y 
Tecnológico” (FONDECYT). More thorough information is provided in previous chapter. 
 
Regarding the collaboration with universities, due to the investigation, the universities that 
have shown most interest in the project are Universidad de Santiago (USACH) and 
Pontificia Universidad Católica (PUC). As presented, the idea is to educate future mining 
construction operators sent out by the mining companies, but also to educate future 
mining students. They might have the sessions incorporated in their already existing 
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program or can be chosen as optional, given that the university approves it. The ones who 
will pass the course with extraordinary results can be sent directly as candidates to the 
Human Resources department within the mining company and/or Sandvik etc. These 
proper education program are more detailed described in the “proposals chapter” and 
should exemplary consist of 8 hours theory, 24 hours in the simulator and finally 8 hours 
of practice in a real mining construction machine. By getting more familiar with different 
types of learning processes, Sandvik can more easy, after time, develop the most proper 
and suitable process for the company.  
 
7.6 – SERVICE IN MIND 
 
By implementing the new business model Sandvik could create new relationships, obtain 
new knowledge and technology, but more important – the possibility to sell more 
machines. Sandvik would also have entered a new kind of market - not only to sell the 
product but also to “help the customer all the way”. That is also why the implementation 
of simulators is important. This is another step in the process of offering help and services 
to the customer. By offering a simulation program the customer can reduce initial costs, 
damage, down-time etc. (a complete list of the advantages can be found in part 2.2). 
Hopefully this competitive top-of-the-line offer brings up the customer value and will 
strengthen the relationship and collaboration between the customer and Sandvik, in a way 
that the competitors can not achieve. 
 
By doing all this, SMC would show the market, its clients, competitors and stockholders 
that they can expand, enter new markets and put an even bigger focus on the customer. 
These are actions that probably would increase the value of the goodwill and reputation, 
given that Sandvik now consolidates its trademark, position and one of their slogans - 
“Service in action”.  
 
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
86(149) 
CHAPTER 8 – ADDITIONAL PERSONAL REFLECTIONS  
 
 
 
In this chapter additional personal reflections regarding the implementation and 
educational solutions presented. In addition recommendations of how to proceed and 
thoughts about the future are presented. 
 
 
 
 
For Sandvik to be able to be even more outstanding and compete on a higher level with the 
other companies, they need to start using new strategic plans and measurements. By 
starting to use simulators, just as so many of their competitors, but in a smarter and more 
profitable way, Sandvik can enter a new market where they do not just offer the machine – 
but also a broad concept. Sandvik can, by offering educational parts, attract mining 
companies in order to increase the sales and create new powerful collaborations. 
  
To motivate an investment in a rather expensive simulator nowadays, given these hard 
times, might be considered as impossible. How can Sandvik spend all this money when 
they just had to let go of all those workers? Is this really well spent money at the moment? 
The fact is, shown in this thesis, that a new strategic model and constellation would 
generate future collaborations but also future jobs and profits. New markets, new 
education programs, new types of technology – all with a need for new dedicated 
employees. 
 
The financial crisis is, slowly but surely, improving. The mining companies will soon start 
to regain some or all of the losses and also be in need of new machines. Then it is 
important to have a leverage and advantage of the competitors in order to collect the 
purchase orders.  
 
8.1 – MAKE IT REALITY  
 
To be able to begin focusing on the strategic issues a couple of basic functions need to be 
in place. A team needs to be created in order to structure and plan the implementation and 
the strategic tasks. There must be representatives from all parts – Sandvik, the chosen 
mining company and university. They will later sit down and plan the progress and a new 
kind of organization and collaboration will arise. Roles and responsibilities must become 
clear and the targets for the groups fully understood and aligned.  
 
Then, a structuring of the work and work methods is needed in order to grasp what needs 
to be done. Finally, the purchase of the simulator will be executed along with applying for 
the different funds and government supports.  
 
As said, Sandvik is at the present, like so many other companies, having a hard time given 
the financial crisis with cutbacks in form of staff and material. Therefore it is easy to try to 
just look and try to solve the present problems, which is of course very important. 
However, it is also important that Sandvik plans and restructure for the future. Other 
advantages, besides cost reduction, profits, access to new knowledge etc, will be obtained, 
such as finding new promising mining students. By being educated by the university and 
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using the simulator after working hours, they will be familiar with the Sandvik mining 
construction machine. Some day they will be employees and their employer will be 
considering a purchase of a mining construction machine. He will then more likely buy a 
machine from Sandvik since his workers are already familiar with the one from Sandvik. It 
is after all where Sandvik makes the big money – by selling machines. 
 
As stated before, the companies often believe that collaborations in form of strategic 
alliances, outsourcing etc, can lead to positive sum gains in internal activities. This means 
that partners together can obtain much bigger mutual benefits than they could have 
achieved independently. However, when doing this, it is important for Sandvik to evaluate 
the potential collaborators carefully in order to find the most proper fit and also to find a 
collaborator that they can really trust. Key elements of successful collaborations include 
high levels of interpersonal and inter-organizational trust, and efforts to maximize the 
organizational learning that can occur. 
 
In this proposed strategic business model the participants in this co-production have 
complex, simultaneous and multi-directional relationships. In the process, they also find 
ways to create value for each other. Normally one is familiar with the famous value chain 
concept, which is built around the idea that value is added, in sequence, by suppliers along 
the chain. The value constellation theory suggests instead that a better way to define where 
values lies is to recognize that it arises in the way the customer uses the product or service 
on offer, which is shown in this new value constellation model. Strategy in the future 
within Sandvik will therefore need to focus on ways to create, not just add, value. 
 
Regarding all suggestions and conclusions, one should be aware of that all calculations are 
based on information and budgets etc provided before and in initial phases of the financial 
crisis. Thus, the costs and budgets might have changed. However, given that the crisis 
affected everyone, the relation between the costs and the machines, in comparison to its 
competitors, should be more or less the same.  
 
8.2 – COMPLY WITH THE MISSION 
 
All employees at Sandvik should share a common approach and mission – open mind, fair 
play and team spirit – which will help overcome the differences in culture and create a 
strong company culture all through the corporation. Especially one of the points is vital in 
this case – “open mind”. This mission, implemented very deep within the Sandvik 
organization, propose e.g. that Sandvik; “will renew itself frequently”; “has a positive 
attitude towards change”; “stimulates new ideas”. 
 
 
 
 
 
 
 
 
 
 
 
 
(Figure 25 – Open mind, fair play and team spirit – important values at Sandvik) 
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Besides the profits and incomes, the new product would hopefully improve the image of 
the company, that Sandvik now instead offers a bigger package and portfolio. Therefore, it 
is recommended that Sandvik implements simulators in Chile in order to be competitive 
and outstanding in the future by collaborate with universities and mining companies and 
make them realize:  
 
-”Practice Makes Perfect”
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Appendix 1 - Importation taxes 
 
Impuestos de Importación- Simuladores Sandvik Chile
(Todo esta calculado en dólares ($USD))
Origen y embarque ADV IVA
Europa 0% 19%
Australia y Africa 6% 19%
Empresa/Maquina Aitemin/Jumbo Aitemin/LHD Immersive T/Jumbo Immersive/LHD Inmersio/Jumbo Inmersio/LHD Sydac/Jumbo Sydac/LHD Thorough Tec/Jumbo Thorough Tec/LHD
Precio 306000 714000 780000 780000 333000 248000 1000000 1000000 544200 457200
Flete 2736,2 2736,2 1082,9 1082,9 5146,0 5146,0 3574,2 3574,2 29471,0 29471,0
Seguro 509,4 1182,6 1288,8 1288,8 557,9 417,7 1655,9 1655,9 946,6 803,0
CIF 309245,6 717918,8 782371,7 782371,7 338704,0 253563,7 1005230,1 1005230,1 574617,6 487474,0
ADV 0,0 0,0 46942,3 46942,3 0,0 0,0 60313,8 60313,8 34477,1 29248,4
IVA 58756,7 136404,6 157569,7 157569,7 64353,8 48177,1 202453,3 202453,3 115728,0 98177,3
Otros gastos 1630,0 1630,0 1630,0 1630,0 1630,0 1630,0 1630,0 1630,0 1630,0 1630,0
Total impuestos de imp. 66877,9 145872,2 210885,4 210885,4 77391,7 60934,5 274857,4 274857,4 212670,1 189603,7
Tiempo - tránsito estimado: 21 días 21 días 65 días 65 días 21 días 21 días 42 días 42 días 45 días 45 días
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Appendix 2 - Aitemin - LHD - Best scenario 
 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $323 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $323 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $4.842 80% 208 69,3 $335.685
Intermediate 10 20% $3.873 10% 26 13 $50.353
Refresher 5 20% $1.937 10% 26 26 $50.353
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $27.974 $335.685 $359.183 $384.325 $411.228 $440.014
Intermediate 7% $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $50.353 $53.877 $57.649 $61.684 $66.002
Refresher 7% $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $4.196 $50.353 $53.877 $57.649 $61.684 $66.002
Total Revenue $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $436.390 $466.937 $499.623 $534.597 $572.018
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 717 717 717 717 717 717 717 717 717 717 717 717 8.599 8.857 9.122 9.396 9.678
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Maintenance Support 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 213.574 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 244.673 253.706 263.185 273.133 283.573
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $191.717 $213.232 $236.438 $261.463 $288.445
Contribution% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 46% 47% 49% 50%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (729.276) (565.857) (365.230) (122.527)
Initial capital investment (859.872) - - - -
Interest on opening bal/invesment (68.790) (58.342) (45.269) (29.218) (9.802)
Gains/savings 191.717 213.232 236.438 261.463 288.445
Interest on gains/costs and savings 7.669 8.529 9.458 10.459 11.538
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (729.276) (565.857) (365.230) (122.527) 167.654
Net cash flow (729.276) 163.419 200.627 242.703 290.181
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 2,34        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
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Appendix 3 - Aitemin - LHD - Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $450 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $450 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $5.405 80% 187 62,3 $336.932
Intermediate 8 20% $4.324 10% 23 11,5 $49.729
Refresher 4 20% $2.162 10% 23 23 $49.729
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $28.078 $336.932 $360.517 $385.753 $412.756 $441.649
Intermediate 7% $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $49.729 $53.210 $56.935 $60.920 $65.185
Refresher 7% $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $4.144 $49.729 $53.210 $56.935 $60.920 $65.185
Total Revenue $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $436.390 $466.937 $499.623 $534.597 $572.018
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 717 717 717 717 717 717 717 717 717 717 717 717 8.599 8.857 9.122 9.396 9.678
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Maintenance Support 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 213.574 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 244.673 253.706 263.185 273.133 283.573
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $191.717 $213.232 $236.438 $261.463 $288.445
Contribution% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 46% 47% 49% 50%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (729.276) (565.857) (365.230) (122.527)
Initial capital investment (859.872) - - - -
Interest on opening bal/invesment (68.790) (58.342) (45.269) (29.218) (9.802)
Gains/savings 191.717 213.232 236.438 261.463 288.445
Interest on gains/costs and savings 7.669 8.529 9.458 10.459 11.538
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (729.276) (565.857) (365.230) (122.527) 167.654
Net cash flow (729.276) 163.419 200.627 242.703 290.181
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 2,34        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
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Appendix 4- Aitemin - LHD – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $890 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $890 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $8.012 80% 125 41,7 $333.836
Intermediate 6 20% $6.410 10% 16 8 $51.277
Refresher 3 20% $3.205 10% 16 16 $51.277
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $27.820 $333.836 $357.204 $382.208 $408.963 $437.590
Intermediate 7% $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $51.277 $54.867 $58.707 $62.817 $67.214
Refresher 7% $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $4.273 $51.277 $54.867 $58.707 $62.817 $67.214
Total Revenue $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $36.366 $436.390 $466.937 $499.623 $534.597 $572.018
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 717 717 717 717 717 717 717 717 717 717 717 717 8.599 8.857 9.122 9.396 9.678
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Maintenance Support 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 213.574 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 20.389 244.673 253.706 263.185 273.133 283.573
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $15.976 $191.717 $213.232 $236.438 $261.463 $288.445
Contribution% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 46% 47% 49% 50%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (729.276) (565.857) (365.230) (122.527)
Initial capital investment (859.872) - - - -
Interest on opening bal/invesment (68.790) (58.342) (45.269) (29.218) (9.802)
Gains/savings 191.717 213.232 236.438 261.463 288.445
Interest on gains/costs and savings 7.669 8.529 9.458 10.459 11.538
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (729.276) (565.857) (365.230) (122.527) 167.654
Net cash flow (729.276) 163.419 200.627 242.703 290.181
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 2,34        YEARS
Net present value of investment $0
Internal rate of return 8,00%
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Appendix 5 - Aitemin - Jumbo – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $233 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $233 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $3.502 80% 208 69,3 $242.811
Intermediate 10 20% $2.802 10% 26 13 $36.422
Refresher 5 20% $1.401 10% 26 26 $36.422
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $20.234 $242.811 $259.808 $277.995 $297.454 $318.276
Intermediate 7% $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $36.422 $38.971 $41.699 $44.618 $47.741
Refresher 7% $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $3.035 $36.422 $38.971 $41.699 $44.618 $47.741
Total Revenue $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $26.305 $315.655 $337.750 $361.393 $386.690 $413.759
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 311 311 311 311 311 311 311 311 311 311 311 311 3.729 3.841 3.956 4.075 4.197
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Maintenance Support 15.000 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 15.000 15.000 15.000 15.000 15.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 213.574 19.984 19.984 19.984 19.984 19.984 19.984 19.984 19.984 19.984 19.984 19.984 19.984 239.803 248.690 258.019 267.812 278.092
Cost Increase Pa. 3,7% 3,8% 3,8% 3,8%
Contributon $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $6.321 $75.852 $89.061 $103.374 $118.879 $135.667
Contribution% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 26% 29% 31% 33%
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2008 2009 2010 2011 2012
Opening balance - (323.822) (257.105) (170.164) (60.143)
Initial capital investment (372.878) - - - -
Interest on opening bal/invesment (29.830) (25.906) (20.568) (13.613) (4.811)
Gains/savings 75.852 89.061 103.374 118.879 135.667
Interest on gains/costs and savings 3.034 3.562 4.135 4.755 5.427
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (323.822) (257.105) (170.164) (60.143) 76.138
Net cash flow (323.822) 66.717 86.941 110.021 136.282
PAYBACK FROM INTITIAL INVESTMENT 4,44        YEARS
PAYBACK FROM PROJECT COMPLETION 3,36        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 6 - Aitemin - Jumbo – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $335 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $335 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $4.020 80% 187 62,3 $250.556
Intermediate 8 20% $3.216 10% 23 11,5 $36.980
Refresher 4 20% $1.608 10% 23 23 $36.980
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $20.880 $250.556 $268.094 $286.861 $306.941 $328.427
Intermediate 7% $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $36.980 $39.569 $42.339 $45.303 $48.474
Refresher 7% $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $3.082 $36.980 $39.569 $42.339 $45.303 $48.474
Total Revenue $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $27.043 $324.516 $347.233 $371.539 $397.547 $425.375
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 311 311 311 311 311 311 311 311 311 311 311 311 3.729 3.841 3.956 4.075 4.197
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 223.574 20.817 20.817 20.817 20.817 20.817 20.817 20.817 20.817 20.817 20.817 20.817 20.817 249.803 258.690 268.019 277.812 288.092
Cost Increase Pa. 3,6% 3,6% 3,7% 3,7%
Contributon $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $6.226 $74.714 $88.543 $103.520 $119.735 $137.283
Contribution% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 25% 28% 30% 32%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (325.006) (258.922) (171.975) (61.208)
Initial capital investment (372.878) - - - -
Interest on opening bal/invesment (29.830) (26.000) (20.714) (13.758) (4.897)
Gains/savings 74.714 88.543 103.520 119.735 137.283
Interest on gains/costs and savings 2.989 3.542 4.141 4.789 5.491
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (325.006) (258.922) (171.975) (61.208) 76.669
Net cash flow (325.006) 66.084 86.947 110.766 137.877
PAYBACK FROM INTITIAL INVESTMENT 4,44        YEARS
PAYBACK FROM PROJECT COMPLETION 3,36        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 7 - Aitemin - Jumbo – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $676 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $676 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $6.088 80% 125 41,7 $253.676
Intermediate 6 20% $4.871 10% 16 8 $38.965
Refresher 3 20% $2.435 10% 16 16 $38.965
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $21.140 $253.676 $271.434 $290.434 $310.765 $332.518
Intermediate 7% $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $38.965 $41.692 $44.611 $47.733 $51.075
Refresher 7% $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $3.247 $38.965 $41.692 $44.611 $47.733 $51.075
Total Revenue $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $27.634 $331.606 $354.818 $379.656 $406.231 $434.668
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 311 311 311 311 311 311 311 311 311 311 311 311 3.729 3.841 3.956 4.075 4.197
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 24.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 24.000 24.000 24.000 24.000 24.000
Maintenance Support 24.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 24.000 24.000 24.000 24.000 24.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 231.574 21.484 21.484 21.484 21.484 21.484 21.484 21.484 21.484 21.484 21.484 21.484 21.484 257.803 266.690 276.019 285.812 296.092
Cost Increase Pa. 3,4% 3,5% 3,5% 3,6%
Contributon $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $6.150 $73.803 $88.129 $103.637 $120.420 $138.575
Contribution% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 25% 27% 30% 32%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (325.953) (260.375) (173.423) (62.060)
Initial capital investment (372.878) - - - -
Interest on opening bal/invesment (29.830) (26.076) (20.830) (13.874) (4.965)
Gains/savings 73.803 88.129 103.637 120.420 138.575
Interest on gains/costs and savings 2.952 3.525 4.145 4.817 5.543
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (325.953) (260.375) (173.423) (62.060) 77.093
Net cash flow (325.953) 65.578 86.952 111.363 139.154
PAYBACK FROM INTITIAL INVESTMENT 4,45        YEARS
PAYBACK FROM PROJECT COMPLETION 3,36        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 8 – Immersive Tech – LHD OR Jumbo – Best scenario  
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $366 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $366 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $5.492 80% 208 69,3 $380.808
Intermediate 10 20% $4.394 10% 26 13 $57.121
Refresher 5 20% $2.197 10% 26 26 $57.121
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $31.734 $380.808 $407.465 $435.987 $466.506 $499.162
Intermediate 7% $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $57.121 $61.120 $65.398 $69.976 $74.874
Refresher 7% $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $4.760 $57.121 $61.120 $65.398 $69.976 $74.874
Total Revenue $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $41.254 $495.050 $529.704 $566.783 $606.458 $648.910
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 826 826 826 826 826 826 826 826 826 826 826 826 9.909 10.206 10.512 10.828 11.153
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 243.116 22.960 22.960 22.960 22.960 22.960 22.960 22.960 22.960 22.960 22.960 22.960 22.960 275.525 284.597 294.117 304.107 314.590
Cost Increase Pa. 3,3% 3,3% 3,4% 3,4%
Contributon $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $18.294 $219.526 $245.107 $272.666 $302.351 $334.320
Contribution% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 44% 46% 48% 50% 52%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (841.850) (654.287) (423.057) (142.456)
Initial capital investment (990.885) - - - -
Interest on opening bal/invesment (79.271) (67.348) (52.343) (33.845) (11.396)
Gains/savings 219.526 245.107 272.666 302.351 334.320
Interest on gains/costs and savings 8.781 9.804 10.907 12.094 13.373
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (841.850) (654.287) (423.057) (142.456) 193.840
Net cash flow (841.850) 187.563 231.230 280.601 336.297
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 2,76        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 9 – Immersive Tech – LHD OR Jumbo – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $534 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $534 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $6.409 80% 187 62,3 $399.513
Intermediate 8 20% $5.127 10% 23 11,5 $58.966
Refresher 4 20% $2.564 10% 23 23 $58.966
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $33.293 $399.513 $427.479 $457.403 $489.421 $523.680
Intermediate 7% $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $58.966 $63.093 $67.510 $72.235 $77.292
Refresher 7% $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $4.914 $58.966 $63.093 $67.510 $72.235 $77.292
Total Revenue $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $43.120 $517.444 $553.665 $592.422 $633.892 $678.264
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 826 826 826 826 826 826 826 826 826 826 826 826 9.909 10.206 10.512 10.828 11.153
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 23.000 5% 1.917 1.917 1.917 1.917 1.917 1.917 1.917 1.917 1.917 1.917 1.917 1.917 23.000 24.150 25.358 26.625 27.957
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 46.000 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 46.000 46.000 46.000 46.000 46.000
Maintenance Support 46.000 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 3.833 46.000 46.000 46.000 46.000 46.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 268.116 25.044 25.044 25.044 25.044 25.044 25.044 25.044 25.044 25.044 25.044 25.044 25.044 300.525 309.747 319.425 329.580 340.236
Cost Increase Pa. 3,1% 3,1% 3,2% 3,2%
Contributon $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $18.077 $216.920 $243.918 $272.998 $304.312 $338.028
Contribution% 42% 42% 42% 42% 42% 42% 42% 42% 42% 42% 42% 42% 42% 44% 46% 48% 50%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (844.560) (658.450) (427.208) (144.900)
Initial capital investment (990.885) - - - -
Interest on opening bal/invesment (79.271) (67.565) (52.676) (34.177) (11.592)
Gains/savings 216.920 243.918 272.998 304.312 338.028
Interest on gains/costs and savings 8.677 9.757 10.920 12.172 13.521
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (844.560) (658.450) (427.208) (144.900) 195.056
Net cash flow (844.560) 186.110 231.241 282.308 339.957
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 2,76        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 10 – Immersive Tech – LHD OR Jumbo – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $1.102 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $1.102 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $9.914 80% 125 41,7 $413.095
Intermediate 6 20% $7.931 10% 16 8 $63.451
Refresher 3 20% $3.966 10% 16 16 $63.451
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $34.425 $413.095 $442.012 $472.953 $506.059 $541.483
Intermediate 7% $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $63.451 $67.893 $72.646 $77.731 $83.172
Refresher 7% $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $5.288 $63.451 $67.893 $72.646 $77.731 $83.172
Total Revenue $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $45.000 $539.998 $577.798 $618.244 $661.521 $707.827
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 826 826 826 826 826 826 826 826 826 826 826 826 9.909 10.206 10.512 10.828 11.153
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 28.000 5% 2.333 2.333 2.333 2.333 2.333 2.333 2.333 2.333 2.333 2.333 2.333 2.333 28.000 29.400 30.870 32.414 34.034
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 56.000 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 56.000 56.000 56.000 56.000 56.000
Maintenance Support 56.000 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 4.667 56.000 56.000 56.000 56.000 56.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 293.116 27.127 27.127 27.127 27.127 27.127 27.127 27.127 27.127 27.127 27.127 27.127 27.127 325.525 334.997 344.937 355.368 366.314
Cost Increase Pa. 2,9% 3,0% 3,0% 3,1%
Contributon $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $17.873 $214.473 $242.801 $273.307 $306.153 $341.513
Contribution% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 42% 44% 46% 48%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (847.104) (662.360) (431.110) (147.199)
Initial capital investment (990.885) - - - -
Interest on opening bal/invesment (79.271) (67.768) (52.989) (34.489) (11.776)
Gains/savings 214.473 242.801 273.307 306.153 341.513
Interest on gains/costs and savings 8.579 9.712 10.932 12.246 13.661
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (847.104) (662.360) (431.110) (147.199) 196.199
Net cash flow (847.104) 184.744 231.250 283.910 343.398
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 2,76        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
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Appendix 11 – Inmersio – LHD – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $248 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $248 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $3.719 80% 208 69,3 $257.884
Intermediate 10 20% $2.976 10% 26 13 $38.683
Refresher 5 20% $1.488 10% 26 26 $38.683
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $21.490 $257.884 $275.936 $295.251 $315.919 $338.033
Intermediate 7% $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $38.683 $41.390 $44.288 $47.388 $50.705
Refresher 7% $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $3.224 $38.683 $41.390 $44.288 $47.388 $50.705
Total Revenue $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $335.249 $358.716 $383.827 $410.695 $439.443
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 257 257 257 257 257 257 257 257 257 257 257 257 3.089 3.182 3.277 3.376 3.477
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 279.163 288.031 297.340 307.113 317.372
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $56.086 $70.685 $86.486 $103.582 $122.071
Contribution% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 20% 23% 25% 28%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (275.320) (223.833) (151.794) (56.212)
Initial capital investment (308.935) - - - -
Interest on opening bal/invesment (24.715) (22.026) (17.907) (12.143) (4.497)
Gains/savings 56.086 70.685 86.486 103.582 122.071
Interest on gains/costs and savings 2.243 2.827 3.459 4.143 4.883
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (275.320) (223.833) (151.794) (56.212) 66.244
Net cash flow (275.320) 51.487 72.039 95.581 122.457
PAYBACK FROM INTITIAL INVESTMENT 4,46        YEARS
PAYBACK FROM PROJECT COMPLETION 4,13        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 12 – Inmersio – LHD – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $346 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $346 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $4.153 80% 187 62,3 $258.842
Intermediate 8 20% $3.322 10% 23 11,5 $38.203
Refresher 4 20% $1.661 10% 23 23 $38.203
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $21.570 $258.842 $276.961 $296.348 $317.093 $339.289
Intermediate 7% $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $38.203 $40.878 $43.739 $46.801 $50.077
Refresher 7% $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $3.184 $38.203 $40.878 $43.739 $46.801 $50.077
Total Revenue $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $335.249 $358.716 $383.827 $410.695 $439.443
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 257 257 257 257 257 257 257 257 257 257 257 257 3.089 3.182 3.277 3.376 3.477
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 279.163 288.031 297.340 307.113 317.372
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $56.086 $70.685 $86.486 $103.582 $122.071
Contribution% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 20% 23% 25% 28%
ABOVE EXCLUDES DEPRECIATION  
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2008 2009 2010 2011 2012
Opening balance - (275.320) (223.833) (151.794) (56.212)
Initial capital investment (308.935) - - - -
Interest on opening bal/invesment (24.715) (22.026) (17.907) (12.143) (4.497)
Gains/savings 56.086 70.685 86.486 103.582 122.071
Interest on gains/costs and savings 2.243 2.827 3.459 4.143 4.883
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (275.320) (223.833) (151.794) (56.212) 66.244
Net cash flow (275.320) 51.487 72.039 95.581 122.457
PAYBACK FROM INTITIAL INVESTMENT 4,46        YEARS
PAYBACK FROM PROJECT COMPLETION 4,04        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 13 – Inmersio – LHD – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $684 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $684 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $6.155 80% 125 41,7 $256.463
Intermediate 6 20% $4.924 10% 16 8 $39.393
Refresher 3 20% $2.462 10% 16 16 $39.393
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $21.372 $256.463 $274.416 $293.625 $314.179 $336.171
Intermediate 7% $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $39.393 $42.150 $45.101 $48.258 $51.636
Refresher 7% $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $3.283 $39.393 $42.150 $45.101 $48.258 $51.636
Total Revenue $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $27.937 $335.249 $358.716 $383.827 $410.695 $439.443
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 257 257 257 257 257 257 257 257 257 257 257 257 3.089 3.182 3.277 3.376 3.477
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 23.264 279.163 288.031 297.340 307.113 317.372
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $4.674 $56.086 $70.685 $86.486 $103.582 $122.071
Contribution% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 20% 23% 25% 28%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (275.320) (223.833) (151.794) (56.212)
Initial capital investment (308.935) - - - -
Interest on opening bal/invesment (24.715) (22.026) (17.907) (12.143) (4.497)
Gains/savings 56.086 70.685 86.486 103.582 122.071
Interest on gains/costs and savings 2.243 2.827 3.459 4.143 4.883
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (275.320) (223.833) (151.794) (56.212) 66.244
Net cash flow (275.320) 51.487 72.039 95.581 122.457
PAYBACK FROM INTITIAL INVESTMENT 4,46        YEARS
PAYBACK FROM PROJECT COMPLETION 3,96        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 14 – Inmersio – Jumbo – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $267 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $267 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $3.999 80% 208 69,3 $277.233
Intermediate 10 20% $3.199 10% 26 13 $41.585
Refresher 5 20% $1.599 10% 26 26 $41.585
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $23.103 $277.233 $296.639 $317.404 $339.622 $363.395
Intermediate 7% $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $41.585 $44.496 $47.611 $50.943 $54.509
Refresher 7% $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $3.465 $41.585 $44.496 $47.611 $50.943 $54.509
Total Revenue $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $360.402 $385.630 $412.625 $441.508 $472.414
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 342 342 342 342 342 342 342 342 342 342 342 342 4.104 4.227 4.354 4.484 4.619
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 280.178 289.076 298.417 308.222 318.514
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $80.224 $96.554 $114.208 $133.287 $153.900
Contribution% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 25% 28% 30% 33%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (359.790) (288.156) (192.432) (69.209)
Initial capital investment (410.392) - - - -
Interest on opening bal/invesment (32.831) (28.783) (23.053) (15.395) (5.537)
Gains/savings 80.224 96.554 114.208 133.287 153.900
Interest on gains/costs and savings 3.209 3.862 4.568 5.331 6.156
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (359.790) (288.156) (192.432) (69.209) 85.310
Net cash flow (359.790) 71.633 95.724 123.224 154.519
PAYBACK FROM INTITIAL INVESTMENT 4,45        YEARS
PAYBACK FROM PROJECT COMPLETION 3,70        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 15 – Inmersio – Jumbo – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $372 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $372 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $4.464 80% 187 62,3 $278.263
Intermediate 8 20% $3.571 10% 23 11,5 $41.070
Refresher 4 20% $1.786 10% 23 23 $41.070
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $23.189 $278.263 $297.741 $318.583 $340.884 $364.746
Intermediate 7% $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $41.070 $43.945 $47.021 $50.312 $53.834
Refresher 7% $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $3.422 $41.070 $43.945 $47.021 $50.312 $53.834
Total Revenue $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $360.402 $385.630 $412.625 $441.508 $472.414
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 342 342 342 342 342 342 342 342 342 342 342 342 4.104 4.227 4.354 4.484 4.619
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 280.178 289.076 298.417 308.222 318.514
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $80.224 $96.554 $114.208 $133.287 $153.900
Contribution% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 25% 28% 30% 33%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (359.790) (288.156) (192.432) (69.209)
Initial capital investment (410.392) - - - -
Interest on opening bal/invesment (32.831) (28.783) (23.053) (15.395) (5.537)
Gains/savings 80.224 96.554 114.208 133.287 153.900
Interest on gains/costs and savings 3.209 3.862 4.568 5.331 6.156
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (359.790) (288.156) (192.432) (69.209) 85.310
Net cash flow (359.790) 71.633 95.724 123.224 154.519
PAYBACK FROM INTITIAL INVESTMENT 4,45        YEARS
PAYBACK FROM PROJECT COMPLETION 3,61        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 16 – Inmersio – Jumbo – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $735 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $735 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $6.617 80% 125 41,7 $275.706
Intermediate 6 20% $5.294 10% 16 8 $42.348
Refresher 3 20% $2.647 10% 16 16 $42.348
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $22.975 $275.706 $295.005 $315.655 $337.751 $361.394
Intermediate 7% $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $42.348 $45.313 $48.485 $51.879 $55.510
Refresher 7% $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $3.529 $42.348 $45.313 $48.485 $51.879 $55.510
Total Revenue $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $30.034 $360.402 $385.630 $412.625 $441.508 $472.414
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 342 342 342 342 342 342 342 342 342 342 342 342 4.104 4.227 4.354 4.484 4.619
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 23.348 280.178 289.076 298.417 308.222 318.514
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $6.685 $80.224 $96.554 $114.208 $133.287 $153.900
Contribution% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 22% 25% 28% 30% 33%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (359.790) (288.156) (192.432) (69.209)
Initial capital investment (410.392) - - - -
Interest on opening bal/invesment (32.831) (28.783) (23.053) (15.395) (5.537)
Gains/savings 80.224 96.554 114.208 133.287 153.900
Interest on gains/costs and savings 3.209 3.862 4.568 5.331 6.156
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (359.790) (288.156) (192.432) (69.209) 85.310
Net cash flow (359.790) 71.633 95.724 123.224 154.519
PAYBACK FROM INTITIAL INVESTMENT 4,45        YEARS
PAYBACK FROM PROJECT COMPLETION 3,53        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 17 – Pontificia Universidad Católica (PUC) – LHD – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $741 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $741 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $11.121 80% 208 69,3 $771.090
Intermediate 10 20% $8.897 10% 26 13 $115.664
Refresher 5 20% $4.449 10% 26 26 $115.664
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $64.258 $771.090 $825.066 $882.821 $944.618 $1.010.742
Intermediate 7% $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $115.664 $123.760 $132.423 $141.693 $151.611
Refresher 7% $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $9.639 $115.664 $123.760 $132.423 $141.693 $151.611
Total Revenue $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $1.002.417 $1.072.586 $1.147.667 $1.228.004 $1.313.964
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 30.000 30.900 31.827 32.782 33.765
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 306.074 315.749 325.890 336.519 347.661
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $696.343 $756.837 $821.778 $891.485 $966.304
Contribution% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 71% 72% 73% 74%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (2.515.803) (1.929.957) (1.229.705) (400.936)
Initial capital investment (3.000.000) - - - -
Interest on opening bal/invesment (240.000) (201.264) (154.397) (98.376) (32.075)
Gains/savings 696.343 756.837 821.778 891.485 966.304
Interest on gains/costs and savings 27.854 30.273 32.871 35.659 38.652
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (2.515.803) (1.929.957) (1.229.705) (400.936) 571.944
Net cash flow (2.515.803) 585.847 700.252 828.768 972.881
PAYBACK FROM INTITIAL INVESTMENT 4,41        YEARS
PAYBACK FROM PROJECT COMPLETION 1,41        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 18 – Pontificia Universidad Católica (PUC) – LHD – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $1.035 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $1.035 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $12.416 80% 187 62,3 $773.955
Intermediate 8 20% $9.933 10% 23 11,5 $114.231
Refresher 4 20% $4.967 10% 23 23 $114.231
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $64.496 $773.955 $828.132 $886.102 $948.129 $1.014.498
Intermediate 7% $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $114.231 $122.227 $130.783 $139.938 $149.733
Refresher 7% $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $9.519 $114.231 $122.227 $130.783 $139.938 $149.733
Total Revenue $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $1.002.417 $1.072.586 $1.147.667 $1.228.004 $1.313.964
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 30.000 30.900 31.827 32.782 33.765
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 306.074 315.749 325.890 336.519 347.661
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $696.343 $756.837 $821.778 $891.485 $966.304
Contribution% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 71% 72% 73% 74%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (2.515.803) (1.929.957) (1.229.705) (400.936)
Initial capital investment (3.000.000) - - - -
Interest on opening bal/invesment (240.000) (201.264) (154.397) (98.376) (32.075)
Gains/savings 696.343 756.837 821.778 891.485 966.304
Interest on gains/costs and savings 27.854 30.273 32.871 35.659 38.652
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (2.515.803) (1.929.957) (1.229.705) (400.936) 571.944
Net cash flow (2.515.803) 585.847 700.252 828.768 972.881
PAYBACK FROM INTITIAL INVESTMENT 4,41        YEARS
PAYBACK FROM PROJECT COMPLETION 1,41        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 19 – Pontificia Universidad Católica (PUC) – LHD – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $2.045 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $2.045 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $18.404 80% 125 41,7 $766.843
Intermediate 6 20% $14.723 10% 16 8 $117.787
Refresher 3 20% $7.362 10% 16 16 $117.787
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $63.904 $766.843 $820.522 $877.958 $939.416 $1.005.175
Intermediate 7% $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $117.787 $126.032 $134.854 $144.294 $154.395
Refresher 7% $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $9.816 $117.787 $126.032 $134.854 $144.294 $154.395
Total Revenue $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $83.535 $1.002.417 $1.072.586 $1.147.667 $1.228.004 $1.313.964
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 2.500 30.000 30.900 31.827 32.782 33.765
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Maintenance Support 35.000 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 2.917 35.000 35.000 35.000 35.000 35.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 253.574 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 25.506 306.074 315.749 325.890 336.519 347.661
Cost Increase Pa. 3,2% 3,2% 3,3% 3,3%
Contributon $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $58.029 $696.343 $756.837 $821.778 $891.485 $966.304
Contribution% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 69% 71% 72% 73% 74%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (2.515.803) (1.929.957) (1.229.705) (400.936)
Initial capital investment (3.000.000) - - - -
Interest on opening bal/invesment (240.000) (201.264) (154.397) (98.376) (32.075)
Gains/savings 696.343 756.837 821.778 891.485 966.304
Interest on gains/costs and savings 27.854 30.273 32.871 35.659 38.652
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (2.515.803) (1.929.957) (1.229.705) (400.936) 571.944
Net cash flow (2.515.803) 585.847 700.252 828.768 972.881
PAYBACK FROM INTITIAL INVESTMENT 4,41        YEARS
PAYBACK FROM PROJECT COMPLETION 1,41        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 20 – Sydac – LHD OR Jumbo– Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $479 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $479 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $7.191 80% 208 69,3 $498.598
Intermediate 10 20% $5.753 10% 26 13 $74.790
Refresher 5 20% $2.877 10% 26 26 $74.790
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $41.550 $498.598 $533.500 $570.845 $610.804 $653.560
Intermediate 7% $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $74.790 $80.025 $85.627 $91.621 $98.034
Refresher 7% $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $6.232 $74.790 $80.025 $85.627 $91.621 $98.034
Total Revenue $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $648.177 $693.549 $742.098 $794.045 $849.628
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 12.749 13.131 13.525 13.931 14.349
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 25.000 5% 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 25.000 26.250 27.563 28.941 30.388
Materials/Manuals 0 5% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Repairs & maintenance 50.000 5% 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 52.500 55.125 57.881 60.775
Training costs (e.g. meals etc) 10.000 5% 833 833 833 833 833 833 833 833 833 833 833 833 10.000 10.500 11.025 11.576 12.155
Software Updates 50.000 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 50.000 50.000 50.000 50.000
Technology refresh 80.000 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 80.000 80.000 80.000 80.000 80.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 334.574 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 369.823 380.030 390.740 401.978 413.770
Cost Increase Pa. 2,8% 2,8% 2,9% 2,9%
Contributon $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $278.355 $313.519 $351.358 $392.067 $435.858
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 45% 47% 49% 51%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (1.087.357) (848.286) (550.736) (187.046)
Initial capital investment (1.274.857) - - - -
Interest on opening bal/invesment (101.989) (86.989) (67.863) (44.059) (14.964)
Gains/savings 278.355 313.519 351.358 392.067 435.858
Interest on gains/costs and savings 11.134 12.541 14.054 15.683 17.434
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (1.087.357) (848.286) (550.736) (187.046) 251.283
Net cash flow (1.087.357) 239.072 297.549 363.691 438.329
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 3,59        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 21 – Sydac – LHD OR Jumbo– Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $669 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $669 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $8.029 80% 187 62,3 $500.451
Intermediate 8 20% $6.423 10% 23 11,5 $73.863
Refresher 4 20% $3.211 10% 23 23 $73.863
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $41.704 $500.451 $535.482 $572.966 $613.073 $655.989
Intermediate 7% $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $73.863 $79.034 $84.566 $90.486 $96.820
Refresher 7% $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $6.155 $73.863 $79.034 $84.566 $90.486 $96.820
Total Revenue $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $648.177 $693.549 $742.098 $794.045 $849.628
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 12.749 13.131 13.525 13.931 14.349
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 25.000 5% 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 25.000 26.250 27.563 28.941 30.388
Materials/Manuals 0 5% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Repairs & maintenance 50.000 5% 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 52.500 55.125 57.881 60.775
Training costs (e.g. meals etc) 10.000 5% 833 833 833 833 833 833 833 833 833 833 833 833 10.000 10.500 11.025 11.576 12.155
Software Updates 50.000 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 50.000 50.000 50.000 50.000
Technology refresh 80.000 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 80.000 80.000 80.000 80.000 80.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 334.574 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 369.823 380.030 390.740 401.978 413.770
Cost Increase Pa. 2,8% 2,8% 2,9% 2,9%
Contributon $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $278.355 $313.519 $351.358 $392.067 $435.858
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 45% 47% 49% 51%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
135(149) 
2008 2009 2010 2011 2012
Opening balance - (1.087.357) (848.286) (550.736) (187.046)
Initial capital investment (1.274.857) - - - -
Interest on opening bal/invesment (101.989) (86.989) (67.863) (44.059) (14.964)
Gains/savings 278.355 313.519 351.358 392.067 435.858
Interest on gains/costs and savings 11.134 12.541 14.054 15.683 17.434
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (1.087.357) (848.286) (550.736) (187.046) 251.283
Net cash flow (1.087.357) 239.072 297.549 363.691 438.329
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 3,59        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
136(149) 
Appendix 22 – Sydac – LHD OR Jumbo– Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $1.322 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $1.322 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $11.900 80% 125 41,7 $495.852
Intermediate 6 20% $9.520 10% 16 8 $76.163
Refresher 3 20% $4.760 10% 16 16 $76.163
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $41.321 $495.852 $530.561 $567.700 $607.439 $649.960
Intermediate 7% $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $76.163 $81.494 $87.199 $93.303 $99.834
Refresher 7% $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $6.347 $76.163 $81.494 $87.199 $93.303 $99.834
Total Revenue $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $54.015 $648.177 $693.549 $742.098 $794.045 $849.628
Estimated costs Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 1.062 12.749 13.131 13.525 13.931 14.349
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 25.000 5% 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 25.000 26.250 27.563 28.941 30.388
Materials/Manuals 0 5% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Repairs & maintenance 50.000 5% 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 52.500 55.125 57.881 60.775
Training costs (e.g. meals etc) 10.000 5% 833 833 833 833 833 833 833 833 833 833 833 833 10.000 10.500 11.025 11.576 12.155
Software Updates 50.000 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 4.167 50.000 50.000 50.000 50.000 50.000
Technology refresh 80.000 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 6.667 80.000 80.000 80.000 80.000 80.000
Facility - Santiago de Chile
Rent 14.574 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 1.215 14.574 14.574 14.574 14.574 14.574
Total Costs 334.574 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 30.819 369.823 380.030 390.740 401.978 413.770
Cost Increase Pa. 2,8% 2,8% 2,9% 2,9%
Contributon $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $23.196 $278.355 $313.519 $351.358 $392.067 $435.858
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 45% 47% 49% 51%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
137(149) 
2008 2009 2010 2011 2012
Opening balance - (1.087.357) (848.286) (550.736) (187.046)
Initial capital investment (1.274.857) - - - -
Interest on opening bal/invesment (101.989) (86.989) (67.863) (44.059) (14.964)
Gains/savings 278.355 313.519 351.358 392.067 435.858
Interest on gains/costs and savings 11.134 12.541 14.054 15.683 17.434
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (1.087.357) (848.286) (550.736) (187.046) 251.283
Net cash flow (1.087.357) 239.072 297.549 363.691 438.329
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 3,59        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
138(149) 
Appendix 23 – Thorough Tec – LHD – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $272 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $272 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $4.083 80% 208 69,3 $283.095
Intermediate 10 20% $3.266 10% 26 13 $42.464
Refresher 5 20% $1.633 10% 26 26 $42.464
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $23.591 $283.095 $302.912 $324.116 $346.804 $371.080
Intermediate 7% $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $42.464 $45.437 $48.617 $52.021 $55.662
Refresher 7% $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $3.539 $42.464 $45.437 $48.617 $52.021 $55.662
Total Revenue $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $368.024 $393.785 $421.350 $450.845 $482.404
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 539 539 539 539 539 539 539 539 539 539 539 539 6.468 6.662 6.862 7.068 7.280
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 226.084 234.453 243.237 252.455 262.131
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $141.940 $159.332 $178.114 $198.389 $220.273
Contribution% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 40% 42% 44% 46%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
139(149) 
2008 2009 2010 2011 2012
Opening balance - (550.931) (429.300) (278.406) (94.353)
Initial capital investment (646.804) - - - -
Interest on opening bal/invesment (51.744) (44.074) (34.344) (22.272) (7.548)
Gains/savings 141.940 159.332 178.114 198.389 220.273
Interest on gains/costs and savings 5.678 6.373 7.125 7.936 8.811
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (550.931) (429.300) (278.406) (94.353) 127.182
Net cash flow (550.931) 121.631 150.894 184.052 221.536
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 3,93        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 24 – Thorough Tec – LHD – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $380 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $380 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $4.559 80% 187 62,3 $284.147
Intermediate 8 20% $3.647 10% 23 11,5 $41.938
Refresher 4 20% $1.823 10% 23 23 $41.938
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $23.679 $284.147 $304.037 $325.320 $348.092 $372.459
Intermediate 7% $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $41.938 $44.874 $48.015 $51.376 $54.973
Refresher 7% $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $3.495 $41.938 $44.874 $48.015 $51.376 $54.973
Total Revenue $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $368.024 $393.785 $421.350 $450.845 $482.404
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 539 539 539 539 539 539 539 539 539 539 539 539 6.468 6.662 6.862 7.068 7.280
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 226.084 234.453 243.237 252.455 262.131
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $141.940 $159.332 $178.114 $198.389 $220.273
Contribution% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 40% 42% 44% 46%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
141(149) 
2008 2009 2010 2011 2012
Opening balance - (550.931) (429.300) (278.406) (94.353)
Initial capital investment (646.804) - - - -
Interest on opening bal/invesment (51.744) (44.074) (34.344) (22.272) (7.548)
Gains/savings 141.940 159.332 178.114 198.389 220.273
Interest on gains/costs and savings 5.678 6.373 7.125 7.936 8.811
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (550.931) (429.300) (278.406) (94.353) 127.182
Net cash flow (550.931) 121.631 150.894 184.052 221.536
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 3,34        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 25 – Thorough Tec – LHD – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $751 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $751 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $6.757 80% 125 41,7 $281.536
Intermediate 6 20% $5.405 10% 16 8 $43.244
Refresher 3 20% $2.703 10% 16 16 $43.244
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $23.461 $281.536 $301.243 $322.330 $344.894 $369.036
Intermediate 7% $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $43.244 $46.271 $49.510 $52.976 $56.684
Refresher 7% $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $3.604 $43.244 $46.271 $49.510 $52.976 $56.684
Total Revenue $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $30.669 $368.024 $393.785 $421.350 $450.845 $482.404
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 539 539 539 539 539 539 539 539 539 539 539 539 6.468 6.662 6.862 7.068 7.280
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 18.840 226.084 234.453 243.237 252.455 262.131
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $11.828 $141.940 $159.332 $178.114 $198.389 $220.273
Contribution% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 39% 40% 42% 44% 46%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
143(149) 
2008 2009 2010 2011 2012
Opening balance - (550.931) (429.300) (278.406) (94.353)
Initial capital investment (646.804) - - - -
Interest on opening bal/invesment (51.744) (44.074) (34.344) (22.272) (7.548)
Gains/savings 141.940 159.332 178.114 198.389 220.273
Interest on gains/costs and savings 5.678 6.373 7.125 7.936 8.811
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (550.931) (429.300) (278.406) (94.353) 127.182
Net cash flow (550.931) 121.631 150.894 184.052 221.536
PAYBACK FROM INTITIAL INVESTMENT 4,43        YEARS
PAYBACK FROM PROJECT COMPLETION 2,76        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 26 – Thorough Tec – Jumbo – Best scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $292 Average People per Course 5 Utilisation 100%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $292 Participant Capacity 100% Utilised Days per year 260
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 15 0% $4.386 80% 208 69,3 $304.086
Intermediate 10 20% $3.509 10% 26 13 $45.613
Refresher 5 20% $1.754 10% 26 26 $45.613
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 22 22 22 22 22 22 22 22 22 22 22 22 260 260 260 260 260
Courses
Beginner 6          6          6                                            6                  6            6          6                                  6          6              6            6            6                         69             69             69             69             69             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         13             13             13             13             13             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         26             26             26             26             26             
Revenue
Beginner 7% $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $25.340 $304.086 $325.372 $348.148 $372.518 $398.594
Intermediate 7% $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $45.613 $48.806 $52.222 $55.878 $59.789
Refresher 7% $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $3.801 $45.613 $48.806 $52.222 $55.878 $59.789
Total Revenue $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $395.311 $422.983 $452.592 $484.273 $518.172
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 631 631 631 631 631 631 631 631 631 631 631 631 7.569 7.796 8.030 8.271 8.519
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 227.185 235.587 244.404 253.658 263.370
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $168.127 $187.396 $208.188 $230.615 $254.803
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 44% 46% 48% 49%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (642.568) (499.081) (322.493) (108.453)
Initial capital investment (756.870) - - - -
Interest on opening bal/invesment (60.550) (51.405) (39.927) (25.799) (8.676)
Gains/savings 168.127 187.396 208.188 230.615 254.803
Interest on gains/costs and savings 6.725 7.496 8.328 9.225 10.192
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (642.568) (499.081) (322.493) (108.453) 147.866
Net cash flow (642.568) 143.487 176.589 214.040 256.318
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 3,92        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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Appendix 27 – Thorough Tec – Jumbo – Normal scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $408 Average People per Course 4 Utilisation 90%
Price Variance 0% Max People per Course 5 Days Per Week 5
Standard Rate $ per Day $408 Participant Capacity 80% Utilised Days per year 234
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 12 0% $4.897 80% 187 62,3 $305.216
Intermediate 8 20% $3.917 10% 23 11,5 $45.048
Refresher 4 20% $1.959 10% 23 23 $45.048
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 20 20 20 20 20 20 20 20 20 20 20 20 234 234 234 234 234
Courses
Beginner 5          5          5                                            5                  5            5          5                                  5          5              5            5            5                         62             62             62             62             62             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         12             12             12             12             12             
Refresher 2          2          2                                            2                  2            2          2                                  2          2              2            2            2                         23             23             23             23             23             
Revenue
Beginner 7% $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $25.435 $305.216 $326.581 $349.441 $373.902 $400.075
Intermediate 7% $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $45.048 $48.201 $51.575 $55.186 $59.049
Refresher 7% $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $3.754 $45.048 $48.201 $51.575 $55.186 $59.049
Total Revenue $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $395.311 $422.983 $452.592 $484.273 $518.172
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 631 631 631 631 631 631 631 631 631 631 631 631 7.569 7.796 8.030 8.271 8.519
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 227.185 235.587 244.404 253.658 263.370
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $168.127 $187.396 $208.188 $230.615 $254.803
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 44% 46% 48% 49%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (642.568) (499.081) (322.493) (108.453)
Initial capital investment (756.870) - - - -
Interest on opening bal/invesment (60.550) (51.405) (39.927) (25.799) (8.676)
Gains/savings 168.127 187.396 208.188 230.615 254.803
Interest on gains/costs and savings 6.725 7.496 8.328 9.225 10.192
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (642.568) (499.081) (322.493) (108.453) 147.866
Net cash flow (642.568) 143.487 176.589 214.040 256.318
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 3,92        YEARS
Net present value of investment $0
Internal rate of return 8,00%  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
 
148(149) 
Appendix 28 – Thorough Tec – Jumbo – Worst scenario 
Capital Expenditure Proposal- SIMULATOR CHILE SUBMISSION
2008/2009
ASSUMPTIONS
Standard Rate Per Day $806 Average People per Course 3 Utilisation 75%
Price Variance 0% Max People per Course 5 Days Per Week 4
Standard Rate $ per Day $806 Participant Capacity 60% Utilised Days per year 156
Courses Days
$ Rate 
Premium
Course 
Price Mix Days/Year
Course 
Participants
Revenue 
Pa.
Beginner 9 0% $7.258 80% 125 41,7 $302.411
Intermediate 6 20% $5.806 10% 16 8 $46.450
Refresher 3 20% $2.903 10% 16 16 $46.450
REVENUE WORKUP % Inc Pa. Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Utilised Days 13 13 13 13 13 13 13 13 13 13 13 13 156 156 156 156 156
Courses
Beginner 3          3          3                                            3                  3            3          3                                  3          3              3            3            3                         42             42             42             42             42             
Intermediate 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         8               8               8               8               8               
Refresher 1          1          1                                            1                  1            1          1                                  1          1              1            1            1                         16             16             16             16             16             
Revenue
Beginner 7% $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $25.201 $302.411 $323.579 $346.230 $370.466 $396.399
Intermediate 7% $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $46.450 $49.702 $53.181 $56.904 $60.887
Refresher 7% $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $3.871 $46.450 $49.702 $53.181 $56.904 $60.887
Total Revenue $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $32.943 $395.311 $422.983 $452.592 $484.273 $518.172
Rate pa. % pa Inc Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12 Year 1 Year 2 Year 3 Year 4 Year 5
Trainer x 1
Wages 75.000 5% 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 6.250 75.000 78.750 82.688 86.822 91.163
On- Costs 30% 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 22.500 23.625 24.806 26.047 27.349
Computer Costs 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Print & Stationery 2.000 5% 167 167 167 167 167 167 167 167 167 167 167 167 2.000 2.100 2.205 2.315 2.431
Insurance 1% 3% 631 631 631 631 631 631 631 631 631 631 631 631 7.569 7.796 8.030 8.271 8.519
Safety 4.000 5% 333 333 333 333 333 333 333 333 333 333 333 333 4.000 4.200 4.410 4.631 4.862
Travel & Accom 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training Qualifications 8.000 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.000 8.000 8.000 8.000
Selling Costs
Marketing 20.000 5% 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 21.000 22.050 23.153 24.310
Materials/Manuals 16.000 5% 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.800 17.640 18.522 19.448
Repairs & maintenance 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Training costs (e.g. meals etc) 8.000 5% 667 667 667 667 667 667 667 667 667 667 667 667 8.000 8.400 8.820 9.261 9.724
Software Updates 20.000 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 1.667 20.000 20.000 20.000 20.000 20.000
Maintenance Support 16.000 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 1.333 16.000 16.000 16.000 16.000 16.000
Facility - Santiago de Chile
Rent 4.116 343 343 343 343 343 343 343 343 343 343 343 343 4.116 4.116 4.116 4.116 4.116
Total Costs 197.116 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 18.932 227.185 235.587 244.404 253.658 263.370
Cost Increase Pa. 3,7% 3,7% 3,8% 3,8%
Contributon $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $14.011 $168.127 $187.396 $208.188 $230.615 $254.803
Contribution% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 44% 46% 48% 49%
ABOVE EXCLUDES DEPRECIATION  
Implementation of Simulators at Sandvik Chile – “Practice Makes Perfect” 
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2008 2009 2010 2011 2012
Opening balance - (642.568) (499.081) (322.493) (108.453)
Initial capital investment (756.870) - - - -
Interest on opening bal/invesment (60.550) (51.405) (39.927) (25.799) (8.676)
Gains/savings 168.127 187.396 208.188 230.615 254.803
Interest on gains/costs and savings 6.725 7.496 8.328 9.225 10.192
Investment/(divestment) in inventory - - - - -
Interest on working capital - - - - -
Closing balance (642.568) (499.081) (322.493) (108.453) 147.866
Net cash flow (642.568) 143.487 176.589 214.040 256.318
PAYBACK FROM INTITIAL INVESTMENT 4,42        YEARS
PAYBACK FROM PROJECT COMPLETION 3,92        YEARS
Net present value of investment ($0)
Internal rate of return 8,00%  
 
